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PREFACE. 


The  work  which  I  now  offer  to  the  public,  is  the  result  of  a 
laborious  investigation  which  has  occupied  almost  the  whole 
of  my  spare  time  during  a  period  of  about  ten  years.  The 
object  in  view,  was  to  ascertain  the  chemical  constitution  of 
the  different  minerals  which  occur  on  the  surface  of  the  globe. 
For  this  purpose,  I  subjected  to  a  rigid  analysis  every  species 
that  I  could  procure,  except  those  which  had  been  already 
investigated  with  sufficient  accuracy  by  other  chemists.  Dur- 
ing the  course  of  this  investigation,  I  analyzed  several  hundred 
specimens,  and  at  least  as  many  more  were  subjected  to  ana- 
lysis by  the  numerous  pupils  who  attended  my  laboratory,  not 
a  few  of  whom  acquired  great  dexterity  and  accuracy  in 
analysis,  and  have  already,  or  speedily  will  distinguish  them- 
selves as  analytical  chemists.  During  these  investigations,  I 
met  with  a  considerable  number  of  new  species  hitherto  over- 
looked by  mineralogists,  chiefly  in  specimens  from  Ireland, 
North  America,  and  the  West  of  Scotland,  These  new  spe- 
cies, amounting  to  nearly  50,  will  be  found  described  in  the 
first  volume  of  this  work. 

Every  true  mineral  species  is  a  chemical  compound,  the 
constituents  of  which  are  united  in  definite  proportions,  and 
the  greater  number  of  them  consist  but  of  a  very  few  ingre- 
dients. What  makes  it  difficult  or  impossible  to  determine 
these  ingredients  with  the  requisite  accuracy,  is,  that  very  few 
minerals  are  free  from  a  mixture  of  foreign  matter  interspersed 
among  their  particles.     As  we  cannot  at  present  determine 
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what  constituents  are  essential,  and  what  accidental  by  actual 
experiment,  we  are  left  in  some  measure  to  conjecture,  and  I 
have  no  doubt  that  I  have  more  than  once  drawn  wrong  con- 
clusions from  my  analysis,  respecting  the  true  chemical  con- 
stitution of  the  minerals  analyzed.  I  endeavoured,  where  that 
was  in  my  power,  to  examine  the  same  mineral  species  from 
different  localities.  Those  constituents  which  were  never 
wanting,  were  considered  as  essential,  while  those  that  were 
wanting  in  certain  individuals,  were  considered  as  accidental 
impurities.  But  even  this  method,  though  at  first  sight 
plausible,  if  not  satis&ctory,  fails  in  some  of  the  most  common 
mineral  species,  as  pyroxene^  amphtbok^  and  gamete  in  which 
we  find  minerals  having  the  same  crystalline  form,  and  yet 
differing  completely  in  their  composition.  This  is  ascribed 
by  modem  chemists  to  what  they  call  isomorphism  of  certain 
constituents  of  minerals.  Isomorphous  bodies  may  be  substi- 
tuted for  each  other  in  the  same  mineral  without  any  altera- 
tion in  the  crystalline  form,  and  consequentiy  without  altering 
the  species.  I  am  rather  inclined  to  believe,  that  in  these 
cases,  two  or  more  species  having  nearly  the  same  crystalline 
form,  have  been  confounded  together,  or  occur  naturally  mixed 
with  each  other,  in  consequence  of  the  similarity  of  their 
form.  But  the  subject  still  requires  a  more  rigid  investiga- 
tion. 

The  Geological  outline  which  constitutes  the  first  part  of 
the  second  volume,  has  been  added,  to  enable  the  chemical 
reader  to  judge  of  the  position  of  the  various  n^inerals,  and 
thus  be  the  better  enabled  to  draw  conclusions  respecting  the 
accidental  impurities  which  occur  in  each.  At  present,  geo- 
logy  constitutes  the  fashionable  study  in  this  country,  and  the 
greater  number  of  its  votaries  consider  mineralogy  as  quite 
unnecessary.  But  no  mistake  can  be  greater  or  more  fatal  to 
the  true  progress  of  geology.  Without  an  accurate  knowledge 
of  minerals,  we  cannot  judge  accurately  of  the  nature  of  rocks, 
nor  distinguish  them  correctly  from  each  other.  The  mere 
knowledge  of  fossils  is  considered  at  present  as  sufficient  to 
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enable  a  geologist  to  discriminate  between  different  forma- 
tions. And  there  can  be  no  doubt  that  it  is  a  most  important 
element  in  such  a  determination.  But  it  has  not  yet  been 
proved,  that  formations  may  not  have  been  deposited  at  the 
same  time  in  distant  parts  of  the  globe,  and  that  the  fossils 
which  they  contain  may  be  different.  The  animals,  for  ex- 
ample, in  New  South  Wales  and  in  Britain,  are  quite  differ- 
ent. Hence,  it  is  evident,  that  were  beds  formed  at  present 
firom  the  debris  of  the  land  in  each  of  these  countries,  and 
were  they  to  envelope  the  remains  of  the  animals  of  each 
coantry,  these  beds,  though  deposited  at  the  same  time,  would 
contain  quite  different  fossils. 

The  mineral  analysis,  which  constitutes  the  third  part  of 
this  work,  has  been  added  to  enable  chemists  to  judge  of  the 
accuracy  of  the  analyses  contained  in  the  first  part  I  thought 
abo  that  it  might  be  useful  to  those  young  British  chemists, 
who  were  desirous  of  perfecting  themselves  in  this  important 
branch  of  practical  chemistry. 
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The  following  work  is  divided  into  three  parts :  The 
first  contains  a  description  of  all  the  minerals,  (so  far  as 
at  present  known,)  by  the  aggregation  of  which  the 
globe  of  the  earth  is  composed.  The  second  gives  an 
account  of  the  nature  and  position  of  the  different  rocks 
of  which  the  external  crust  of  the  earth,  so  far  as 
hitherto  penetrated,  is  composed.  In  the  third,  the 
methods  are  detailed  by  which  minerals  may  be  ana- 
lyzed, and  their  different  constituents  determined.  The 
subject  treated  of  in  the  first  of  these  parts  is  called 
Mineralogy^  that  treated  of  in  the  second,  Oeology, 
and  in  the  third,  The  Analysis  of  Minerals. 


I.  B 


PART  L 


OF    MINERALOGY. 


INTRODUCTION. 

The  term  mineral  is  applied  to  all  the  solid  materials  of  the 
globe,  whea  these  materials  are  homogeneotts^  or  composed  of 
one  substance  aggregated  together  in  masses,  as  is  the  case 
with  sulphur^  iron^  antimony,  diamond^  &c.,  or  when  they  are 
composed  of  two  or  more  constituents  united  together  in 
chemical  proportions.  Thus,  iron  pyrites  is  a  compound  of  1 
atom  of  iron  and  2  atoms  of  sulphur  ;  sulphide  of  antimony 
is  a  compound  of  1^  atom  sulphur,  and  1  atom  antimony; 
quartZy  of  1  atom  silicon,  and  1  atom  oxygen.  In  like  manner, 
felspar  is  a  compound  of  3  atoms  tersilicate  of  alumina^  and  1 
atom  of  tersilicate  of  potash,  while  albite  is  composed  of  3  atoms 
tersilicate  of  alumina,  and  1  atom  tersilicate  of  soda.  When 
a  mineral  is  not  composed  of  constituents  united  together  in 
chemical  proportions,  but  which  vary  in  different  specimens, 
such  minerals  are  considered  merely  as  mechanical  mixtures, 
and  belong  not  to  mineralogy,  but  geology. 

Mineralogy  may  be  considered  as  a  modern  science.  It  had 
made  no  satisfactory  progress  among  the  ancients.  Theo- 
phrdstus,  indeed,  has  left  us  a  treatise  on  stones;  but  his 
descriptions  are  so  vague  that  we  are  often  left  to  conjecture 
tlte  minerals  to  which  he  alludes ;  and,  even  if  all  the  minerals 
which  he  describes  were  accurately  known,  they  would  consti- 
tute but  a  very  small  portion  of  the  mineral  kingdom.  In  the 
poem  on  minerals,  ascribed  to  Orpheus,  the  case  is  still  worse ; 
twenty-four  different  species  of  stones  are  indeed  named,  but 
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no  description  whatever  is  given.  Pliny  has  drawn  up  a 
catalogue  of  a  considerable  number  of  minerals ;  but  it  consists 
merely  of  the  names  of  the  species,  with  a  few  observations  on 
the  uses  to  which  they  were  put  Of  this  catalogue,  only  a 
small  number  has  been  made  out  by  modern  mineralogists ;  by 
far  the  greatest  portion  remains  quite  unknown. 

We  can  scarcely  be  said  to  have  possessed  any  Mineral 
System  till  Cronstedt  published  his  System  of  Mineralogy^  in 
1753.  His  descriptions  are,  indeed,  very  imperfect ;  but 
there  is  an  attempt  at  a  systematic  arrangement.  Werner,  in 
1773,  first  contrived  a  mineralogical  nomenclature,  and  showed 
how  minerals  might  be  described  in  an  intelligible  manner  to 
others.  It  was  after  the  publication  of  this  nomenclature  that 
mineralogy  began  to  improve  witli  rapidity  ;  and  Werner 
himself,  who  had  been  appointed  Professor  of  Mineralogy  in 
the  Mining  Academy  of  Freyberg,  contributed  not  a  little  to 
its  rapid  extension.  He  did  not,  indeed,  publish  any  system 
of  mineralogy,  but  he  arranged  minerals  according  to  the 
system  of  Cronstedt,  as  he  had  improved  it.  He  was  inde- 
fatigable in  collecting  minerals,  assiduous  in  describing  them, 
and  he  drew  up  every  year,  for  the  use  of  his  students,  a 
catalogue  of  all  known  minerals,  arranged  in  the  way  that  he 
was  in  the  habit  of  describing  them.  Copies  of  his  lectures 
were  taken  down  by  his  pupils,  and  numerous  systems  of 
mineralogy  drawn  up  from  them  and  published.  One  of  the 
earliest  of  these  was  Emer ling's,  and  one  of  the  latest,  and 
most  complete,  was  Hoifman's  Handbuck  der  Mineralogies  in 
four  volumes  octavo. 

Werner  added  greatly  to  the  number  of  mineral  species ; 
but,  as  in  forming  them,  he  was  merely  regulated  by  his  own 
notions,  and  had  never  laid  down  any  specific  rules,  none  of 
his  pupils  were  capable  of  forming  new  species.  Hence  his 
system  w^as  not  susceptible  of  amelioration  or  correction,  and 
could  only  therefore  last  during  the  lifetime  of  the  original 
contriver  of  it. 

Hauy  first  successfully  investigated  the  mathematical  struc- 
ture of  crystals,  taking  up  the  subject  where  it  had  been  left 
by  Rom^  de  Lisle.  He  determined  the  primary  form  of  every 
mineral,  and  showed  how  all  the  secondary  forms  were  derived 
by  simple  laws  of  decrement  from  this  primary  form.  The 
knowledge  of  these  primary  forms  enabled  him  to  arrange  the 
mineral  species  with  more  precision  than  had  been  done  before 
him.    He  defined  a  mineral  species  to  be  a  substance  composed 
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of  the  same  constituents  united  in  the  same  proportions,  and 
possessed  of  the  same  crystalline  form.  In  fact,  he  was  almost 
entirely  regelated  in  his  formation  of  species  by  the  form  of 
the  crystal.  The  chemical  composition  was  taken  into  con* 
sideration  only  when  two  minerals,  having  the  same  crystalline 
shape,  differ  in  their  composition.  Thus  the  primary  form  of 
galena  and  of  common  salt  is  the  same,  both  being  cubes.  But 
gtilena  is  a  compound  of  sulphur  and  lead,  while  common  salt 
is  a  compound  of  chlorine  and  sodium.  They  must,  therefore, 
constitute  two  distinct  species. 

Hauy  obtained  his  primary  forms  by  mechanical  division. 
Such  a  process  in  many  cases  cannot  be  adopted.  When  this 
happened,  he  chose  that  form  from  which  the  secondary  forms 
could  be  deduced  with  the  greatest  simplicity ;  and  he  was 
often  far  from  happy  in  his  choice.  In  his  measurement  of 
crystals,  he  employed  merely  the  common  goniometer,  which 
is  not  susceptible  of  giving  the  angle  within  less  than  half  a 
degree  of  the  truth.  This  error  he  corrected,  by  supposing 
the  primary  form  which  he  deduced,  either  a  regular  solid,  or 
at  least  perfectly  symmetrical,  and  from  this  assumed  primary 
form  he  deduced  all  the  angles  of  the  secondary  crystals  by 
trigonometrical  calculations.  After  the  invention  of  the 
reflecting  {goniometers  by  Dr.  Wollaston,  which  is  capable 
of  measuring  the  angles  of  crystals  within  one  minute,  the 
angles  of  all  crystalline  bodies  were  again  examined  by  other 
mineralogists,  and  it  was  found  that  the  angles  assumed  by 
Hauy  were  very  seldom  the  true  ones,  differing  from  the  real 
angles  of  the  crystals  frequently  by  several  degrees.  This 
has  rendered  Hauy's  measurements,  and  even  his  calculations, 
of  comparatively  little  value  for  the  science  of  mineralogy. 

Another  unfortunate  method  adopted  by  Hauy  was  to 
impose  a  name  upon  every  secondary  crystal,  and  to  consider 
each  of  their  secondary  forms  as  existing  by  itself  indepen- 
dent of  all  tlie  rest.  This  renders  it  difficult  to  remember  all 
his  secondary  forms  when  they  are  very  numerous,  as  happens 
with  respect  to  calcareous  spar,  sulphate  of  barytes,  iron 
pyrites,  &c.  It  renders  the  perusiil  of  his  book  so  irksome, 
that  it  can  hardly  ever  be  undertaken  without  some  specific 
object  in  view.  / 

The  individuals  to  whom  we  lie  under  the  greatest  obliga- 
tions for  tlie  measurement  of  crystals  in  Great  Britain,  are 
Mr.  Brooke  and  Mr.  William  Phillips.  Tlie  former  gentle- 
man, in  his  Introduction  to  Crystallography,  has  given  an 
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alphabetical  catalogue  of  minerals,  to  a  great  number  of  which 
he  has  affixed  his  own  determination  of  the  primary  crystal- 
line form.  Mr.  William  Phillips,  in  his  Elements  of 
Mineralogy,  has  not  only  given  the  primary  form  of  almost 
every  mineral  determined  by  his  own  measurement,  but 
likewise  figures  of  the  most  important  of  the  secondary  faces, 
together  with  tables  of  the  angles  which  they  form  with  each 
other,  and  with  the  primary  faces.  This  stamps  a  value  upon 
the  work  of  no  ordinary  kind. 

In  Germany,  the  mathematical  theory  of  crystals  was 
investigated  by  M.  Weiss;  and  he  conceived  the  fortunate 
idea  of  connecting  all  the  secondary  forms  with  the  primary 
form  by  simple  laws.  This  makes  it  much  easier  to  remember 
the  whole,  by  giving  a  unity  to  the  subject,  which  Hauy  has 
failed  to  do.  Most  of  his  calculations  were  made  from  the 
previous  measurements  of  Hauy;  but  Mohs,  who  was  an 
excellent  practical  mineralogist,  adopted  nearly  the  same 
idea.  He  and  Mr.  Haidinger,  who  had  made  himself  a 
profound  master  of  the  theory  of  crystals,  examined  anew 
the  angles  of  a  vast  number  of  crystallized  minerals,  and 
founded  upon  these  labours  a  system  of  mineralogy,  which 
they  endeavoured  to  make  independent  of  every  other  branch 
of  science.  They  arranged  minerals  into  classes,  orders, 
genera,  and  species.  Every  species  is  distinguished  by  a 
property  considered  as  capable  of  accurately  discriminating 
it  from  every  other  species.  This  property  is  called  the 
characteristic.  It  is  founded  upon  three  characters  of 
minerals,  namely,  the  hardness,  specific  gravity,  and  the 
crystalline  form. 

Mohs  has  arranged  all  minerals  in  what  he  calls  a  natural 
history  order.  The  object  of  his  arrangement  is  to  enable  a 
beginner  to  discover  the  name  of  any  mineral  contained  in 
the  system  by  its  characters,  precisely  in  the  same  way  as  in 
botany  or  entomology,  any  plant,  or  insect,  contained  in  the 
system  may  be  discovered  by  attending  to  its  characters. 
And  M.  Mohs  considers  it  as  a  vast  advantage  to  mineralogy 
to  be  thus  freed  from  the  trammels  of  Chemistry,  by  which  it 
has  been  hitherto  hampered. 

It  would  certainly  be  a  boon  to  mineralogists  of  no  mean 
value,  if  a  method  could  be  devised  to  enable  a  student  to 
discover  the  name  of  any  mineral  contained  in  the  system. 
But  from  the  very  nature  of  minerals  the  discovery  of  such  a 
method  is  attended  with  much  greater  difficulty  than  in  the 
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Other  branches  of  natural  history,  in  which  organized  beings 
are  arranged ;  because,  in  them  the  form  and  peculiar  struc- 
ture of  the  respective  organs  affords  accurate  and  character- 
istic distinctions.  The  only  thing  analogous  to  organization 
in  minerals  is  the  form  of  the  crystal;  but  to  be  able  to 
deduce  accurate  distinctions  from  these  forms  requires  a 
previous  acquaintance  with  crystallography,  which  can  only 
be  obtained  by  the  study  of  crystals.  That  is  to  say,  that 
before  we  be  in  a  condition  to  discover  the  names  of  minerals 
from  their  crystalline  forms,  we  must  be  acquainted  with 
them.  Besides,  minerals  do  not  always  occur  crystallized; 
and  in  such  cases,  our  characteristic  would  be  totally  at  fault, 
and  would  leave  us  incapable  of  drawing  any  conclusion. 

M.  Mohs  gets  over  this  difficulty,  by  affirming,  that 
crystallized  minerals  alone  belong  to  mineralogy  as  a  science ; 
that  amorphous  minerals  are  mere  aggregates  of  minute 
crystalline  particles  incapable  of  description  or  arrangement. 
But  supposing  this  to  be  a  correct  view  of  the  subject,  still, 
if  mineralogy  were  to  be  confined  to  mere  crystallized  bodies 
it  would  be  divested  of  the  greatest  part  of  its  utility ;  for 
a  very  g^reat  proportion  of  those  minerals  that  are  of  the 
greatest  utility  to  man,  and  which,  therefore,  it  is  peculiarly 
important  to  be  able  to  distinguish  from  others,  are  seldom 
found  in  the  state  of  regular  crystals.  How  often  do  the 
ores  of  tin,  copper,  lead,  and  iron,  occur  in  an  amorphous 
state  ?  And  were  a  mineralogist  incapable  of  distinguishing 
them  from  each  other,  and  from  other  minerals,  except  in  the 
rare  cases  when  they  assumed  a  regularly  crystallized  form, 
his  knowledge  would  be  useless  as  far  as  the  important  arts  of 
mining  and  metallurgy  are  concerned. 

The  specific  gravity  is  certainly  a  universal  property ;  as 
no  mineral  whatever  is  destitute  of  it.  And  when  minerals 
are  pure,  their  specific  gravity  is  pretty  nearly  determinate ; 
sa  tlje  range  in  the  same  mineral  is  never  very  considerable. 
But  specific  gravity  alone  is  not  sufficient  to  enable  us  to 
distinguish  minerals  from  each  other ;  because  many  various 
species  have  so  nearly  the  same  specific  gravity,  that  we 
might  be  unable  to  determine  which  of  five  or  six  minerals 
we  had  got  if  we  had  no  other  character  to  guide  us  but  the 
specific  gravity. 

The  hardness  in  general  is  pretty  constant  in  pure  minerals. 
But  our  methods  of  determining  it  are  but  imperfect.  The 
consequence  is,  that  many  minerals  approach  each  other  in 
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hardness  so  nearly,  that  by  that  property  alone  we  could  not 
with  accuracy  distinguish  them  from  each  other. 

it  appears  to  me,  that  mineralogy  is  so  closely  connected 
with  chemistry^  and  so  dependent  on  it  for  its  specific  distinc- 
tions that  it  would  be  highly  injurious  to  it,  and,  therefore, 
very  unwise  to  attempt  to  deprive  it  of  so  important  an  ally. 
It  would  be  nearly  the  same  as  if  the  Astronomer  were  to 
announce  that  his  science  was  independent  of  Mathematics, 
and  were,  therefore,  to  insist  upon  banishing  that  indispen- 
sable auxiliary  from  his  sublime  science. 

Every  mineral  species  is  a  chemical  compound,  and  it  con- 
sists of  the  very  same  constituents  united  in  the  very  same 
proportions.  This  constitutes  the  essence  of  a  mineral  spe- 
cies, and  therefore  it  can  be  determined  only  ultimately  by 
chemical  analysis.  The  mere  crystalline  shape  alone  is  insuf- 
ficient to  constitute  a  mineral  species ;  because  the  same  shape 
often  exists  when  the  composition  is  very  diiferent.  And  this 
not  merely  in  regular  mathematical  figures,  as  the  cube  and 
octahedron,  in  which  such  a  difference  has  been  long  admitted ; 
but  also  in  other  shapes  that  possess  no  such  mathematical 
regularity,  as  in  Harmotome  and  Phillipsitey  and  in  two  mine- 
rals hitherto  confounded  under  the  common  name  of  chabasUe. 
And  in  the  same  way,  various  minerals  at  present  confounded 
under  the  specific  names  garnet^  amphibole,  pyroxene^  because 
their  crystalline  shapes  agree,  in  reality  constitute  different 
species,  being  composed  of  different  constituents. 

Unless  we  admit  that  a  mineral  species  is  composed  of  the 
same  constituents  united  in  the  same  proportions,  we  destroy 
altogether  their  fixity,  and  bring  the  whole  into  a  chaos 
similar  to  the  present  state  of  the  species  amphibole,  pyroxene, 
and  garnet  I  have,  therefore,  in  the  following  work,  arranged 
minerals  entirely,  upon  chemical  principles ;  and  a  very  few 
observations  will  be  sufficient  to  point  out  the  views  according 
to  which  this  arrangement  is  founded. 

Bodies  which  unite  together  in  definite  proportions  belong 
to  two  distinct  classes,  distinguished  from  each  other  by  the 
name  of  Acids  and  Alkalies  or  Bases,  All  minerals  consist 
essentially  of  these  two  classes  of  bodies,  either  in  an  insulated 
state  or  united  together.  Hence,  I  divide  the  Mineral  King- 
dom into  the  two  great  classes  of  Acids  and  Base$.  In  the 
present  imperfect  state  of  our  knowledge,  I  have  thought  it 
right  to  add  a  third  class,  entitled,  Neutral  Bodies^  or  bodies 
which  neither  possess  acid  nor  alkaline  properties.     This  class 
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is  only  temporary,  for  I  have  no  doubt  that  the  bodies  at 
present  placed  in  it  will  hereafter  find  their  arrangement, 
either  among  the  acids  or  bases.  But  I  placed  the  few  bodies 
that  belong  to  it  in  their  present  situation,  because  they 
exhibit  no  disposition  to  unite  with,  or  at  least,  are  never 
found  united  either  to  acids  or  bases,  but  simply  with  each 
other,  or  with  a  few  other  metals.  The  neutral  bodies  are 
gotd,  platinum,  and  iridium. 

The  class  of  acids  is  divided  into  fifteen  genera,  because 
fifteen  acids  or  their  bases  exist  in  the  mineral  kingdoms. 
For  the  same  reason  the  class  of  alkaline  bodies  is  divided 
into  27  genera,  and  the  class  of  neutrals  into  3  genera. 

I  shall  finish  these  introductory  observations  with  a  few 
observations  on  the  most  important  characters  by  which  mine- 
rals may  be  distinguished  from  each  other.  The  three  pro- 
perties by  fi^r  the  most  fixed  and  steady,  are  hardness,  specific 
gravity,  and  crystalline  shape.  To  these,  therefore,  we  shall 
turn  our  attention  in  the  first  place. 

1.  Hcardness.  The  hardness  of  minerals,  no  doubt,  depends 
upon  the  nature  of  their  constituents,  or,  at  least,  upon  the 
way  in  which  they  are  arranged.  The  ultimate  atoms  of 
bodies  are,  probably,  all  extremely  hard.  But  their  minute- 
ness is  such,  that  they  never  can  become  objects  of  our  senses, 
except  when  aggregated  together.  The  minutest  particles  of 
carbonate  of  lime  (for  example)  which  we  can  obtain,  must 
contain  both  carbonic  acid  and  lime,  and  probably  many  parti- 
cles of  each.  But  a  particle  of  carbonic  acid  is  a  compound 
of  three  atoms,  and  a  particle  of  lime  of  two  atoms.  Hence, 
a  single  integrant  particle  of  carbonate  of  lime,  must  contain, 
as  a  minimum,  5  atoms  of  matter.  The  hardness  of  bodies 
depends  chiefly  upon  what  has  been  called  the  attraction  of 
aggregcLiUm,  or  the  force  by  which  homogeneous  bodies  are 
attracted  towards  each  other.  This  attraction  seems  to  be  in 
general,  greatest  between  the  particles  of  simple  bodies. 
Thus,  the  diamond  constitutes  the  hardest  body  in  nature ; 
quartz  and  sapphire  consisting,  the  former  of  grains  of  silica, 
and  tlie  latter  of  particles  of  alumina  aggregated  together,  are 
also  very  hard.  But  sulphur,  arsenic,  and  antimony,  though 
simple  bodies,  are  far  from  hard.  Those  minerals  which  con- 
tain a  considerable  proportion  of  alumina,  zirconia,  yttria,  and 
gluciiia,  are  usually  hard ;  while  lime,  magnesia,  barytes,  and 
ttrontian,  exist  in  comparatively  soft  minerals.  Many  of  the 
lilicates  are  hard. 
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We  must  carefully  distinguish  between  toughness  and  hard-- 
tiess.  By  the  former  is  meant  difficult  frangibility,  or  a 
resistance  which  the  particles  offer  to  be  separated  from  each 
other.  By  hardness,  is  meant  the  property  which  one  mineral 
has  of  scratching  another,  or  the  power  which  it  has  to  resist 
the  action  of  the  file.  When  a  mineral  is  capable  of  scratch- 
ing another,  we  consider  it  as  the  harder  of  the  two.  Thus, 
quartz  is  capable  of  scratching  felspar,  while  felspar  is  incapable 
of  scratching  quartz.  Hence,  we  infer,  that  quartz  is  the 
harder  of  the  two  minerals. 

It  is  difficult  to  convey  an  idea  of  the  relative  hardness  of 
minerals  by  a  long  description.  The  method  first  put  in 
practice  by  Kirwan,  of  using  figures  for  that  purpose,  is  more 
convenient  than  any  other.  He  distinguished  the  relative 
hardness  of  minerals  into  10  different  degrees,  that  of  the 
diamond  the  hardest  mineral  in  nature  being  denoted  by  10. 
Mohs  has  adopted  the  same  plan,  though  he  has  neglected  to 
mention  the  source  whence  he  derived  his  first  idea  of  it.  But 
he  has  given  us  a  mineral  whose  hardness  is  denoted  by  each 
of  his  figures.  Every  mineral  is  supposed  to  possess  the 
hardness  denoted  by  the  figure,  or  a  hardness  intermediate 
between  some  two  of  the  numbers,  which,  of  course,  will  be 
denoted  by  a  fraction.  The  following  table  will  render  the 
nomenclature  of  hardness  sufficiently  intelligible : — 

1  denotes  the  hardness  of  Talc. 

2     ..^  Rocksalt,  gypsum, 

3     Calcareous  spar. 

4     Fluor  spar. 

5     —        Apatite  or  phosphate  of  lime. 

6     Felspar  or  adularia. 

7     .1.  Rock  crystal. 

8     Topaz. 

9     Corundum. 

10     Diamond. 

These  minerals  are  all  easily  procurable,  and  therefore  may 
be  kept  on  purpose,  to  serve  as  objects  of  comparison. 

In  trying  the  hardness  of  a  mineral  we  should  avoid  apply- 
ing a  sharp  pointed  mineral  to  it  for  that  purpose,  otherwise 
we  may  sometimes  be  led  to  consider  it  as  softer  than  it  really 
is.  A  good  way  to  judge  of  the  comparative  hardness  of  two 
minerals  is  to  draw  the  file  over  each ;  if  there  be  a  difference 
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in  the  hardness  we  will  discover  it  by  the  way  in  which  each 
will  affect  the  file  when  drawn  over  it. 

2.  The  specific  gravity  of  minerals,  or  the  weight  of  a 
given  volume  of  each  ought  to  depend  upon  the  chemical 
composition,  and  the  crystalline  shape ;  for  it  is  obvious  that 
bodies  composed  of  the  same  chemical  constituents,  arranged 
in  the  same  way,  must  have  the  same  specific  gravity.  This 
character  is  of  importance,  and  often  enables  us  to  determine 
the  species  of  a  mineral,  even  when  several  of  the  other  im- 
portant characters  are  wanting;  for,  as  the  specific  gravity 
depends  upon  the  arrangement  of  the  particles  as  well  as  the 
crystalline  shape,  it  is  obvious  that  the  one  may  be  considered 
as  an  index  to  the  other. 

The  lightest  body  hitherto  met  with  in  the  mineral  king- 

I         is  the  substance  formerly  known  by  the  name  of  mineral 

and  which   Mr.   Conybeare  (probably  without  being 

Lre  that  it  had  been   long  known)  distinguished  by  the 

of  Hatchetine:^  its  specific  gravity  is  0'6078.     The 

hi      iest  body  hitherto  met  with  in  the  mineral  kingdom  is 

I       ore  of  iridium,  which  has  a  specific  gravity  of  19*5,  or  a 

le  greater  than  pure  hammered  gold. 

d.  Minerals  occur  in  the  mineral  kingdom  in  regular  geo- 
metrical figures,  the  faces  of  which  constitute  planes  inclined 
to  each  other  at  determinate  angles,  or  at  least  deviating  but 
little  from  each  other,  and  constituting  well  defined  crystals. 
This  could  hardly  be  the  case  unless  the  integrant  particles  of 
which  each  mineral  is  composed  possessed  a  certain  determi- 
nate shape.  And  unless  we  suppose  farther  that  the  aggrega- 
tion is  produced  by  these  integrant  particles  always  arranging 
themselves  in  one  determinate  way,  we  must  suppose  these 
particles  possessed  of  a  kind  of  polarity  like  magnets,  so  that 
(^rtain  poles  attract  each  other,  while  others  on  the  contrary 
repel.  These  mutual  attractions  and  repulsions  would  un- 
loubtedly  cause  them  to  be  always  aggregated  together  in 
the  Kame  way. 

Were  these  suppositions  well  founded,  one  would  expect 
that  every  mineral  would  always  assume  the  very  same  crys- 
:alline  «»hape  ;  but  this  is  very  far  from  being  the  case  :  almost 
?very  crystallized  mineral  assumes  different  modifications  of 
'orm,  often  so  different,  that  they  seem  at  first  sight  to  have  no 

*  Some  mineralogintfl  include  air  and  the  gaseous  bodies  among  minerals. 
i  it  seems  clear  that  the  aerial  as  well  as  the  aqueous  fluids  belonging 
o  our  globe  ought  to  constitute   classes  quite  distinct  from  those   of 
lermls. 
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connexion  whatever  with  each  other.  Thus  calcareous  spar 
is  crystallized  in  rhomboids  of  various  kinds,  in  pyramidal 
dodecahedrons,  in  six-sided  prisms,  four-sided  prisms,  three- 
sided  prisms,  and  in  many  other  forms.  Fluor  spar  occurs  in 
cubes,  and  in  regular  octahedrons. 

Hauy*  first  noted  that  in  all  such  cases  we  can,  by  a 
cautious  dissection  of  the  crystal,  extract  from  it  a  nucleus ; 
and  that  this  nucleus  in  the  same  mineral  species  has  always 
exactly  the  same  form.  Thus,  whatever  be  the  shape  of  a 
crystal  of  calcareous  spar,  we  can  always  extract  from  it  an 
obtuse  rhomboid  whose  faces  are  inclined  to  each  other  at 
angles  of  105°  5'.  Every  cube  of  fluor  spar  by  cautiously 
dissecting  oif  the  angles,  yields  for  a  nucleus  a  regular  octa- 
hedron. The  nucleus  thus  extracted  has  received  the  name 
of  the  primary  form  of  the  mineral,  and  characterizes  the 
mineral  species  to  which  it  belongs.  Hauy  showed  how  all 
the  secondary  forms  (as  the  other  forms  are  called,)  may  be 
deduced  from  the  primary  form  by  certain  hypothetical  laws 
of  decrement,  by  means  of  which  the  connexion  and  depen- 
dence of  all  the  secondary  forms  upon  the  primary  forms  may 
be  mathematically  deduced. 

But  there  are  certain  minerals  whose  chemi- 
cal composition  is  identical,  that  nevertheless 
have  primary  forms  quite  distinct  from,  and 
incompatible  with  each  other.  Thus,  sulphur 
when  found  crystallized  in  a  native  state  has 
the  form  of  a  double  four-sided  pyramid  with  a 
rhomboidal  base;  or  it  constitutes  an  oblique 
octahedron,  as  represented  in  the  margin,  tlie 
faces  of  which  are  thus  inclined  to  each  other, 

P  on  P'  106°  20' 
P  on  P"  143  25 
When  a  large  quantity  of  sulphur 
£  is  melted  in  a  crucible,  and  cooled 
slowly,  pouring  out  the  liquid  por- 
tion after  it  has  begun  to  congeal, 
pretty  regular  crystals  will  be  found 
adhering  to  the  inside  of  the  vessel. 
These  crystals  have  the  figure  repre- 
sented in  the  margin,  a  right  rhom- 
boidal prism ;  now,  this  form  is  incom- 


*  The  fact  indeed  had  been  discovered  by  Bergmann,  or  rather  by 
Gahn,  but  they  did  not  prosecute  it. 
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patible  with  the  former,  or  cannot  be  deduced  from  it  by  the 
usual  laws  of  decrement 

Calcareous  spar  has  for  its  primary 
form  a  rhombohedron,  as  represented 
on  the  margin,  in  which 

P  on  P'  105**  5\ 
But  the  primary  form  of  the  arrago- 
nite   is   a  right  rhombic   prism,  in 
which 

Mon  M'  116«>  10'. 
Yet,  as  far  as  can  be  determined  by 
chemical  analysis,  the  constituents  of 
both  are  exactly  the  same.  The 
two  forms,  however,  are  incompati- 
ble with  each  other,  and  the  minerals 
differ  not  merely  in  shape,  but  also 
in  their  specific  gravity  and  hard- 


Common  iron  pyrites  has  a  cube 
for  its  primary  form,  but  the  primary 
form  of  white  or  cockscomb  pyrites 
is  a  right  rhomboidal  prism,  M  on 
M'  106^  Yet  the  constitution  of 
both  is  the  same,  namely,  2  atoms  of 
sulphur,  and  I  atom  of  iron. 

The  minerals  called  idocrase^  and  grossularite  or  green  garnet^ 
are  composed  of  the  same  constituents,  namely, 

1  atom  silicate  of  alumina. 
1  atom  silicate  of  lime. 
Yet  tlie  primary  form  of  the  idocrase  is  a  right  square  prism, 
and  that  qf  the  grossularite  a  rhomboidal  dodecahedron. 

From  these  examples  we  see  that  mere  identity  in  chemical 
composition  is  not  always  sufficient  to  constitute  identity  of 
species.  It  would  not  do,  therefore,  in  constituting  mineral 
species,  to  be  guided  entirely  by  chemical  composition.  We 
must  take  into  consideration  the  other  characters;  namely, 
oystalline  form,  specific  gravity,  and  hardness;  and  when 
these  differ  materially,  it  is  obvious,  that  notwithstanding 
identity  in  composition,  we  must  constitute  minerals  so  differ- 
ing into  different  species. 

It  would  be  still  more  dangerous  to  rely  upon  crystalline 
form  alone,  in  constructing  mineral  species ;  for  nothing  is 
more  common  than  to  find  two  minerals  having  the  same  crys- 
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talline  form,  and  yet  diiferiug  from  each  other  in  almost  every 
other  particular.  Thus,  galena^  iron  pyrites  and  analcime  have 
each  a  cube  for  its  primary  form;  yet  the  first  is  a  sulphuret  of 
lead,  the  second  a  bisulphuret  of  iron,  and  the  third  a  compound 
of  3  atoms  bisilicate  of  alumina,  1  atom  bisilicate  of  soda,  and 
2  atoms  water.  Spinell  and  sal  ammoniac  have  each  the 
regular  octahedron  for  the  primary  form,  though  the  former 
is  composed  of  alumina  and  magnesia,  and  the  latter  of  muriatic 
acid  and  ammonia. 

These  facts  are  so  well  known  that  even  the  most  zealous 
crystallographers  are  obliged,  in  forming  species,  to  have 
recourse  to  chemical  analysis,  and  to  acknowledge  that  the 
mineral  kingdom  cannot  be  accurately  arranged  into  species 
without  having  recourse  to  the  assistance  of  the  chemist. 

I  shall  devote  the  remaining  part  of  this  introduction  to  the 
explanation  of  the  system  of  crystallography  adopted  by  Mohs, 
partly  because  it  is  now  pretty  generally  adopted  in  Germany, 
and  partly  to  enable  the  English  reader  to  consult  Haidinger's 
translation  of  Mohs's  Mineralogy,  which  contains  a  great  deal 
of  most  valuable  information  respecting  crystals. 

Crystals  assume  the  following  forms : 

1.  Rhombohedron  or  rhomboid,  composed  of  six  equal  and 
similar  rhombic  faces,  parallel  two  and  two. 

2.  Pyramid,  by  which  is  meant  two  equal  pyramids  applied 
base  to  base.     The  pyramids  are, 

(1.)  Four-sided,  constituting  octahedrons. 
(2.)  Six-sided,  constituting  pyramidal  dodecahedrons. 
(3.)  Eight-sided,  constituting  a  crystal  with  sixteen  trian- 
gular faces. 

3.  The  tetrahedron, 

4.  The  hexahedron  or  aibe. 

5.  The  dodecahedron. 

(1.)  With  triangular  faces.  A  low  three-sided  pyramid 
raised  on  each  face  of  the  tetrahedron. 

(2.)  The  monogrammic  tetragonal  dodecahedron,  composed 
of  rhombs  like  the  garnet  crystal. 

(3.)  The  digrammic  tetragonal  dodecahedron,  it  consists  of 
twelve  trapeziums,  and  has  the  aspect  of  the  tetrahedron. 

(4.)  The  pentagonal  dodecahedron,  contained  under  twelve 
equal  and  similar  pentagons.  Of  this  form  there  are  two 
kinds. 

The  first  the  hexahedral  pentagonal  dodecahedron,  each 
&ce  of  which  is  a  pentagon  containing  four  equal  sides,  and 
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two  pairs  of  equal  angles.  The  single  angle  is  opposite  to 
the  single  side. 

The  second  the  tetrahedral  pentagonal  dodecahedron.  The 
£ices  have  angles  all  unequal,  but  they  have  two  pairs  of 
equal  sides. 

6.  The  icosatetrahedron^  a  solid  bounded  by  twenty-four 
fiices.     There  are  three  kinds  of  icosatetrahedrons. 

(1.)  Triffonal^  when  the  faces  are  triangles.  Of  these 
figures  there  are  three  kinds. 

a.  Tetrahedral  trigonal  icosatetrahedron.  It  may  be  con- 
sidered as  a  tetrahedron  upon  every  face  of  which  a  six-sided 
pyramid  is  raised. 

6.  Hexahedral  trigonal  icosatetrahedron.  It  may  be  con- 
sidered as  a  cube  on  every  face  of  which  a  low  four-sided 
pyramid  is  raised. 

c.  Octahedral  trigonal  icosatetrahedron.  It  may  be  con- 
sidered as  an  octahedron  on  each  face  of  which  a  three-sided 
pyramid  is  raised. 

(2.)  TetragoHol  when  the  faces  are  equal  and  similar  qua- 
drilaterals.    There  are  two  kinds  of  them. 

a.  Dig^rammic  tetragonal  icosatetrahedron.  This  is  the 
form  well  known  as  that  belonging  to  the  leucite  and  the 
analcime.  The  faces  by  one  of  their  diagonals  can  be  divided 
into  two  isosceles  triangles.  It  may  be  considered  as  a  cube, 
on  every  face  of  which  a  four- sided  pyramid  of  a  peculiar  kind 
is  raised. 

h.  Trigrammic  tetragonal  icosahedron.  The  faces  cannot 
be  divided  into  isosceles  triangles  by  a  diagonal.  It  may  be 
considered  as  an  octahedron,  on  the  faces  of  which  a  peculiar 
triangular  pyramid  is  raised. 

(d.)  Pentagonal.  The  faces  are  pentagons  with  unequal 
angles  but  two  pairs  of  equal  sides. 

7.  The  tetraconta  octahedron.  This  figure  has  48  equal 
and  similar  faces.  The  diamond  exhibits  an  example  of  it. 
We  may  consider  it  as  an  octahedron,  on  each  face  of  which 
a  low  six-sided  pyramid  is  raised. 

There  is  a  remarkable  connexion  among  several  simple 
forms,  depending  not  only  on  the  kind,  but  on  the  dimensions 
of  these  simple  forms. 

Every  mineral  affects  certain  forms  and  avoids  others. 
Now,  the  secondary  forms  are  derived  from  the  fundamental 
by  derivations.     There  are  four  processes  of  derivation. 

1.  Tangent  planes  are  placed  upon  certain  edges  of  the  given 
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form,  and  enlarged  till  they  limit  the  space  entirely.     By  this 
process,  either  simple  or  compound  forms  may  be  obtained. 

2.  The  axis  of  the  fundamental  form  is  elongated  indefi- 
nitely, but  equally,  both  ways.  Straight  lines  are  drawn 
from  the  lateral  angles  to  the  terminal  points  of  the  axis,  and 
planes  laid  upon  every  contiguous  pair  of  them.  The  derived 
form  is  contained  under  these  planes. 

3.  Planes  are  laid  on  the  terminal  edges  of  the  given  form. 
The  derived  form  is  contained  under  these  planes. 

4.  The  fourth  process  of  derivation  depends  on  the  situation 
of  a  moveable  plane  tangent  to  the  uppermost  point  of  a  vertical 
rhombohedral  axis. 

If  a  process  of  derivation  yields  a  form  of  the  same  kind  as 
the  given  form,  the  same  process  may  be  applied  to  this  as  to 
the  given  form,  and  so  on.  Thus  an  assemblage  of  similar 
forms  is  produced,  called  a  series,  A  constant  ratio  exists 
between  every  two  contiguous  members  of  such  a  series.  This 
is  called  the  law  of  the  series. 

The  limits  of  the  series  of  those  forms  which  contain  one 
axis  are  planes  and  prisms.  The  former,  when  the  axis  be- 
comes infinitely  short ;  the  latter,  when  it  becomes  infinitely 
long. 

The  form  which  serves  as  the  base  of  the  derivation  is  called 
X\ie  fundamental  form.  The  fundamental  forms  adopted  by 
Mohs,  as  the  foundation  of  his  method,  are  the  four  following : 

1.  Scalene  four-sided  pyramid. 

2.  Isosceles  four-sided  pyramid. 

3.  Rbombohedron. 

4.  Hexahedron. 

As  an  example  of  the  mode  of  derivation,  we  shall  take 
the  first  of  these  fundamental  forms,  the  scalene  four-sided 
pyramid. 

By  applying  tangent  planes  to  the  edges,  and  extending 
these  planes  till  they  intersect,  (performing  this  process  twice,) 
we  obtain  a  more  obtuse  pyramid,  with  a  base  similar  to  the 
fundamental  form. 

If  the  derived  pyramid  be  more  obtuse  than  the  fundamen- 
tal, the  axis  of  the  fundamental  form  is  to  that  of  the  new  form 
as  ^  :  1 ;  if  more  acute,  as  2  :  1. 

If  the  derivations  be  continued,  a  series  of  scalene  four- 
sided  pyramids,  with  similar  bases,  will  arise,  whose  axes  will 
increase  and  decrease  like  the  powers  of  the  number  2. 

P  represents  the  axis  of  the  fundamental  form ;  P — 1,  P — 2, 
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P— a,  &C.,  the  decreasing  axes;  P+1,  P+2,  P+3,  &c.,  the 
increasing  axes. 

The  limits  of  the  series  are  an  oblique  four-sided  prism, 
whose  base  is  equal  and  similar  to  that  of  the  fundamental 
form,  and  a  plane  perpendicular  to  the  axis.  The  sign  of  the 
former  is  P+ao ;  of  the  latter,  P — od.  For  the  first  takes 
place  when  the  axis  becomes  infinitely  long,  and  the  second 
when  it  becomes  infinitely  short 

p  and  P  refer  to  the  short  and  long  horizontal  diagonals  of 
the  fundamental  form. 

(p+n)°»  and  (P+n)™  indicate  two  derivative  prisms,  (by 
the  second  law  of  derivation,)  the  first  having  the  short  axis, 
the  last  the  long  axis,  the  same  as  in  the  fundamental  form. 
m  denotes  the  number  of  derivations.  It  is  always  positive, 
and  greater  than  1 ;  commonly  it  is  3,  4,  or  5. 

p+n  indicates  the  derived  member  of  the  series  from  which 
the  pyramid  is  obtained. 

If  m  be  supposed  equal,  the  bases  of  all  (P+n)  and  (P+n) 
are  equal  and  similar  to  each  other. 

(Pr+n)"  and  (pr+n)"  are  expressions  for  other  four-sided 
pyramids. 

Pr-f-n,  pr-fn,  Pr+n,  also  denote  horizontal  prisms. 

Horizontal  prisms  are  formed  by  supposing  one  of  the  hori- 
zontal diagonals  of  the  base  to  become  infinite  in  length,  while 
the  other  remains.  The  mark  above  P  shows  which  of  the 
diagonals  becomes  infinite. 

In  four-sided  isosceles  triangular  pyramids,  the  limits,  when 
the  diagonal  becomes  infinite,  are  two  kinds  of  four-sided 
prisms,  the  one  rectangular,  the  other  oblique.  This  second 
prism  is  denoted  thus  [P+oo],  putting  the  symbol  between 
brackets. 

From  every  member  of  the  series  several  scalene  eight- 
sided  pyramids  may  be  derived. 

From  the  rhombohedron,  by  the  first  method  of  derivation, 
a  series  of  more  obtuse  rhombohedrons  is  derived.  They  are 
designated  by  R,  R-|-n. 

The  limits  of  this  series  are  on  the  one  hand  a  plane  perpen- 
dicular to  the  axis,  denoted  by  R — oo ;  and  on  the  other,  a  six- 
sided  prism,  denoted  by  11+ oo. 

By  the  second  method  we  derive  from  the  rhombohedron  a 
series  of  scalene  six-sided  pyramids.  Their  limits  on  the  one 
side  are  unequiangular  twelve-sided  prisms,  and  on  the  other, 

I.  c 
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plane  figures,  equal  and  similar  to  the  horizontal  projection  of 
the  fundamental  form. 

A  moveable  plane  passing  through  the  axis  of  a  hexahedron 
by  assuming  different,  positions,  gives  origin  to  the  octahedron, 
dodecahedron,  trigonal  icositetrahedron,  hexahedron,  digram- 
mic  tetragonal  icositetrahedron,  hexahedral  trigonal  icositetra^ 
hedron,  and  tetracopta-octahedron. 

The  half  of  the  octahedron  is  the  tetrahedron.  The  signs 
of  the  two  tetrahedrons,  into  which  the  octahedron  is  divisible, 
are  §  and  —  §. 

The  half  of  the  hexahedral  trigonal  icositetrahedron  is  the 
hexahedral  pentagonal  dodecahedron.  The  crystallographical 
signs  for  these  two  halves  are  ~,  and  —  ^. 

The  half  of  the  octahedral  trigonal  icositetrahedron  is  the 
digrammic  tetragonal  dodecahedron.  The  signs  for  these  two 
halves  are  ^  and  —  ^. 

The  half  of  the  digrammic  tetragonal  icositetrahedron  is  the 
trigonal  dodecahedron.  The  sign  of  these  two  halves  is  ^, 
and  —£2.. 

The  halves  of  the  tetraconta-tetrahedron  are, 

1st  The  tetrahedral  trigonal  icosatetrahedron,  the  signs  of 
which  are  |5-,  and  —  |^. 

2d.  The  trigrammic  tetragonal  icosatetrahedron,  the  sigpis 
of  which  are  ^,  and  —  '^. 

dd. -The  pentagonal  icosatetrahedron,  the  signs  of  which 
are  r^,  and  iTii. 

The  fourths  of  the  tetraconta  octahedron  are  the  tetrahedral 
pentagonal  dodecahedrons.  For  the  mode  of  designating  these 
fourths  we  refer  the  reader  to  Haidinger's  edition  of  Mohs's 
Mineralogy,  i.  144. 

There  ought  to  be  as  many  systems  of  crystallization  as 
there  are  fundamental  forms ;  but  to  the  four  systems  derived 
from  the  fundamental  forms,  Mohs  has  added  two  others* 
making  the  systems  six.     These  are, 

1.  The  rhombohedral  system.  Fundamental  form,  the 
rhombohedron.  It  is  composed  of  rhombohedrons,  six-sided 
pyramids,  and  six-sided  and  twelve-sided  prisms. 

2.  The  pyramidal  system.  Fundamental  form  the  isosceles 
four-sided  pyramid.  It  consists  of  isosceles  four-sided  pynir 
mids,  and  of  scalene  eight-sided  pyramids ;  besides  rectangular 
four-sided  prisms,  and  eight-sided  prisms,  with  alternately 
equal  angles. 
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d.  The  prismatic  system.  Fundamental  form  the  scalene 
four-sided  pyramid. 

4.  The  tessular  system.  Fundamental  form  the  hexahedron. 
To  this  belongs  the  octahedron,  rhomboidal  dodecahedron, 
isacontatetrahedron,  &c. 

5.  The  hemiprismatic  system.  In  this  several  of  the  forms 
contained  in  it,  and  bearing  to  each  other  the  general  relations 
of  those  in  the  prismatic  system,  appear  with  only  half  the 
number  of  their  fietces,  or  in  which  these  faces  show  differences 
in  their  angles,  referring  to  an  axis  which  is  inclined  in  a 
plane  perpendicular  upon  tlie  base,  and  passing  through  one 
of  its  diagonals.  The  signs  are  the  same  as  for  the  prismatic 
system,  only  each  is  divided  by  2. 

6.  Tetarto-prismatic  system.  The  forms  which  constitute 
this  system,  the  scalene  four-sided  pyramids,  show  only  one- 
fourth,  and  the  prisms,  both  horizontal  and  vertical,  only  one- 
half  the  number  of  their  fiEu;es,  or  these  faces  are  distinguished 
from  each  other  by  their  angles,  which  refer  to  an  axis 
inclined  in  a  plane  perpendicular  upon  the  base,  and  passing 
through  neither  of  its  diagonals. 

Two  or  more  simple  forms  united  together  constitute  a 
combination.  These  combinations  are  of  great  importance  in 
the  study  of  crystals.  They  are  called  binary^  triple^  &c., 
according  to  the  number  of  simple  forms  combined. 

The  combined  forms  must  be  derived  from  one  and  the 
same  fundamental  form.  They  must  be  in  such  positions  with 
respect  to  each  other,  as  are  peculiar  to  the  systems  to  which 
they  belong. 

The  edges  in  which  the  faces  of  two  different  forms  con- 
tained in  a  combination  meet,  are  termed  edges  of  combina- 
tion. 

Such  is  a  very  short  sketch  of  the  principles  upon  which 
the  crystallography  of  Professor  Mohs  is  founded ;  sufficient 
it  is  presumed  to  enable  the  reader  to  understand  the  language 
employed  by  him  in  his  descriptions.  For  a  fuller  view  of 
the  subject  we  refer  to  the  work  itself. 

A  few  observations  may  be  proper  upon  some  of  the  other 
characters  of  minerals  employed  in  the  following  descriptions, 
besides  hardness^  specific  gravity^  and  crystaUine  shape. 

4.  Cleavage  is  confined  to  those  minerals  which  have  a 
crystalline  structure.  It  means  indications  of  the  faces  of  the 
primary  crystal,  or  at  least  of  some  of  them.     There  are  some 
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minerals  which  possess  cleavage  so  perfectlyi  that  when  struck 
with  a  hammer,  they  at  once  exhibit  the  crystalline  faces  by 
splitting  into  fragments,  having  each  the  crystalline  shape  of 
the  mineral.  This  is  remarkably  the  case  with  calcareous 
spafy  which  breaks  naturally  into  rhomboids ;  and  with  galena 
which  breaks  naturally  into  small  cubes.  In  other  minerals 
we  do  not  obtain  a  cleavage  by  breaking  them  with  a  hammer; 
but  we  often  succeed  by  means  of  a  chissel,  or  when  we  hold 
the  mineral  (if  transparent)  in  a  strong  light,  we  frequently 
see  the  natural  joints. 

Sometimes  minerals  cleave  only  in  one  direction,  as  mica; 
sometimes  in  two,  and  sometimes  in  three.  It  is  obvious^ 
that  three  cleavages  are  requisite  to  determine  the  crystalline 
shape  of  a  mineral. 

5.  Fracture  means  the  irregular  surface  which  appears  when 
a  mineral  is  broken,  so  that  the  surfaces  do  not  constitute  a 
cleavage.  The  kinds  of  fracture  are  determined  according  to 
the  quality  of  its  faces.  When  it  exhibits  cavities  something 
like  the  inside  of  a  shell,  it  is  said  to  be  conchoidal.  The 
terms  even^  uneven^  splintery^  will  be  understood  without  any 
explanation. 

6.  Lustre  refers  to  the  quantity  of  light  which  minerals  are 
capable  of  reflecting.  Two  things  are  to  be  considered; 
namely,  the  kind  and  the  intensity  of  lustre. 

The  kinds  are  five : 

(i.)   Metallic,  or  that  which  metals  possess. 

(2.)   Adamantine,  or  that  of  the  diamond. 

(3.)  Resinous,  or  that  which  a  body  exhibits  when  besmeared 
with  oil  or  fat. 

(4.)  Vitreous,  or  that  of  glass. 

(5.)   Pearly,  or  that  of  pearl,  or  mother  of  pearl. 

The  intensity  is  divided  into  five  degrees ;  namely, 

(1.)  Splendent,  when  the  degree  of  lustre  is  the  highest,  so 
that  the  mineral,  if  opaque,  possesses  the  properties  of  a  mirror. 

(2.)  Shining.  A  strong  lustre,  but  not  presenting  a  distinct 
image,  as  in  the  former  case. 

(3.)  Glistening.  When  the  mineral  reflects  light  in  a  still 
more  disorderly  manner.  Although  no  image  appears,  yet  it 
reflects  light  in  pretty  well  defined  patches. 

(4.)  Glimmering,  When  the  mineral  does  not  reflect  defined 
patches  of  light,  but  a  mass  of  undefined  light  is  spread  over 
the  glimmering  surface. 
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(5.)  Dull.     When  the  mineral  possesses  no  lustre  at  all. 

7.  Transparency  indicates  the  quantity  of  light  which 
passes  through  minerals.     It  is  of  five  different  degrees, 

(I.)  Transparent.  When  objects  can  be  seen  distinctly 
through  the  mineral. 

(2.)  Semi-transparent  When  an  object  is  visible  through 
the  mineral,  but  its  shape  cannot  be  distinctly  made  out 

(3.)  Translucent.  When  light  passes  through  the  mineral, 
but  objects  cannot  be  seen  through  it. 

(4.)  Translucent  on  the  edges.  When  light  passes  only 
through  the  thin  edges  of  a  mineral,  while  the  interior  remains 
perfectly  dark. 

(5.)  Opaque.  When  no  light  at  all  passes  through  a 
mineral. 

8.  Double  refraction.  A  black  line  drawn  on  paper  appears 
double  when  viewed  through  transparent  calcareous  spar,  in 
all  positions  except  one.  In  that  one  position,  the  one  line 
will  be  observed  to  overlap  the  other.  In  the  position  at  right 
angles  to  that,  the  separation  of  the  two  lines  is  the  greatest 
possible.  The  overlapping  takes  place  in  what  is  called  the 
principal  section  of  the  crystal,  and  the  greatest  separation  in 
a  plane  very  nearly  coinciding  with  the  equator  of  double 
refraction^  which  is  a  plane  at  right  angles  to  the  crystallo- 
graphic  axis  of  the  rhomboid. 

If  we  cut  off  the  summits  of  the  rhomboid,  and  polish  the 
new  faces,  we  shall  find  that  a  pencil  of  light  transmitted 
through  these  new  faces  is  not  divided  into  two.     The  line 
along  which  there  is  no  double  image  is  named  the  axis  of 
double  refraction^  or  the  optic  axis. 

All  minerals  which  belong  to  the  rhombohedral  and  pyra- 
wudal  systems  of  crystallization  have  only  one  axis  of  double 
refraction,  and  that  coincident  with  the  axis  of  symmetry  of 
the  crystal ;  while  all  minerals  belonging  to  the  prismatic 
system,  and  its  subordinates,  have  two  axes  of  double  refrac- 
tion ;  and  all  belonging  to  the  tessular  system  have  either  three 
axes  in  equilibrio,  or  are  otherwise  so  constituted,  in  reference 
to  this  property,  that  they  do  not  display  any  double  refraction 
at  all.  This  interesting  fact  was  discovered  by  Sir  David 
Brewster. 

The  other  terms  employed  in  the  subsequent  descriptions 
will  be  understood  without  any  farther  explanation. 
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Minerals,  if  we  arrange  them  according  to  their   consti- 
tuents, may  be  divided  into  three  classes;  namely, 


Class  I.  Acid  bases. 
Class  II.  Alkaline  bases. 
Class  III.  Neutral  bases. 


The  first  class  comprehends  those  bodies  which  become  acids 
when  combined  with  oxygen  ;  the  second  those  which  become 
alkalies  when  united  to  the  same  substances;  and  the  third 
those  bodies  which  are  never  found  in  nature  united  to  oxygen, 
but  only  united  to  other  bases,  whether  acid  or  alkaline. 

The  following  table,  exhibiting  the  names  and  constituents 
of  the  minerals  described  in  the  following  treatise  will  be  of 
some  utility.  The  composition  is  represented  in  the  usual 
way,  by  symbols;  and  that  these  symbols,  consisting  of  the 
first  or  more  letters  of  the  Latin  names  of  the  substances,  may 
be  understood,  an  explanation  of  them  is  inserted  below.* 

*  Explanation  of  Symbols  used  in  the  following  Table,  exhibiting  the 
composition  of  Minerals  : — 


Gold 

Au 

Boracic  acid 

B 

Silrcr 

Ag 

Barytcs 

Br 

Arsenic 

As 

Bismuth 

Bs 

Arsenious  acid 

As 

Carbon 

C 

Arsenic  acid 

As 

Carbonic  acid 

C 

Ammonia 

Am 

Chromium 

Ch 

Alumina 

Al 

Oxide  of  chromium 

Ch 

Boron 

B 

Chromic  acid 

Ch 
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TABLE  EXHIBITING  THE  ARRANGEMENT  AND  CHEMICAL 

CONSTITUTION  OF  MINERALS. 

Class  I.     ACID  BASES. 


Genus  I.     Carbon. 


Species 

1.  Diamond,  C. 

2.  Graphite. 

Columbium 

CI 

Columbic  acid 

CI 

Lime 

Cal 

Cerium 

Cr 

Protoxide  of  do. 

Cr 

Peroxide  of  do. 

Cr 

Cobalt 

Cb 

Oxide  of  cobalt 

cb 

• 

Copper 

Cp 

Red  oxide  of  do. 

Cp 

Black  oxide  of  do. 

Cp 

Chlorine 

Chi 

Iron 

F 

Protoxide  of  iron 

f 

Peroxide  of  iron 

1 

• 

Fluoric  acid 

Fl 

Glucina 

G 

Mercury 

H 

Iridium 

I 

Potash 

K 

Lithia 

L 

Mellitic  acid 

Mel 

Molybdenum 

Ml 

Molybdic  add 

Ml 

Magnesia 

Mg 

Manganese 

Mn 

Protoxide  of  do. 

mn 

Sesquioxide  of  do. 

mn 

• 

Binoxide  of  do. 

ran 

•     • 

Muriatic  add 

M 

Soda 

N 

Nickel 

Nk 

Oxide  of  nickel 

nk 

Nitric  acid 

Nt 

Phosphorus 

Ph 

Phosphoric  add 

Ph 

Lead 

PI 

Palladium 

Pal 

Platinum 

Pit 

Rhodium 

R 

Silica 

S 

Sulphur 

Si 

Sulphuric  acid 

SI 

Selenium 

Sel 

Selenic  acid 

Sel 

Antimony 

St 

Protoxide  of  do. 

•t 

Deutoxide  of  do. 

St 

• 

Tin 

Sta 

Oxide  of  tin 

Sta 

Strontian 

Str 

Tellurium 

Tl 

Tungsten 

Tn 

Tungstic  acid 

tn 

Titanium 

Tt 

Titanic  add 

tt 

Thorina 

Th 

Vanadium 

Vn 

Vanadic  acid 

Vn 

Uranium 

Ur 

Protox  of  uranium 

Ur 

Peroxide  of  do. 

ur 

Zinc 

Z 

Oxide  of  zinc 

2 

Zirconia 

Zr 

Yttria 

Y 
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Species 

3.  Antliracite. 

4.  PitooaL 

5.  Asphalt. 

6.  Elastic  bitamen. 

7.  Retinatphaltmn. 

8.  Scheererite. 

9.  Mineral  tallow. 

10.  Amber. 

11.  Highgate  retin. 


Sp. 
1.  Boracic  acid,  B. 


Genns  II.    Boron. 


Genus  III.     Silicon. 
8p. 

1.  QoartB,  S. 

2.  KUpatrick  qoarti,  18S+Aq. 

3.  Chalcedony. 

4.  Flint. 

5.  OpaL 

6.  Jasper. 

7.  Basanite. 


Genns  IV.     Phosphorus. 
V.    Sulphur. 


Sp. 
1.  Natire  sulphur. 

Genns  VI.     Seleniuai. 

VII.     Tellurium. 
Sp. 
1.  NatiTe  tellurium,  11  TIF? 

Genus  VIII.     Arsenic. 
Sp. 

1 .  Natire  arsenic,  As. 

2.  Arsenious  acid,  As. 

3.  Arsenic  add.  As. 
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Species 

4.  Sulphide  of  arsenic,  AsSl. 

5.  Sesquisulphide  of  do.,  AsSP*. 

Genus  IX.     Antimony. 
Sp. 

1.  Native  antimony,  St. 

2.  Arseniet  of  antimony,  As^ St. 

3.  Protoxide  of  antimony,  St. 

4.  Sesquisulphide  of  do.,  StSIH. 

5.  Red  antimony,  2StSli*+Sl. 

Genus  X.     Chromium. 

XL     Molybdenum. 
Sp. 
1.  Bisulphide  of  molybd.,  MlSl^. 

Genus  XII.     Tungsten. 

XIII.      COLUMBIUM. 

XIV.    Titanium. 
Sp. 

1.  Native  titanium,  Tt. 

2.  Protoxide  of  do.,  Tt. 
8.  Titanic  acid,  Tt. 

Genus  XV.     Vanadium. 


Class  II.     ALKALINE  BASES. 

Genus  I.     Ammonia. 
Sp. 
L  Sal  ammoniac.  Am  M. 
2.  Sulphate  of  ammonia,  Am  SI. 

Genus  11.     Potassium. 
Sp. 
1.  Nitrate  of  potash,  KNt. 
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Genus  III.     Sodium. 
Species 

1.  Cmrbonate  of  soda,  NC. 

2.  Sesquicarbonate  of  do.,  NC'^. 

3.  Nitrate  of  soda,  NNt. 

4.  Hydrous  sulphate  of  do.,  NSl+IOAq. 

5.  Anhydrous  sulphate  of  do.,  NSl. 

6.  Borax,  NB«. 

7.  Common  salt,  NChl. 

Genus  IV.     Lithium. 

V.     Barium, 
Sp. 

I.  Carbonate  of  barytes,  BrC. 
3.  Sulphate  of  do.,  BrS. 

3.  Calcareo-sulphate  of  do.,  CalS+2^BrS. 

4.  Baryto-caldte,  CalS+UBrS. 

5.  Snlphato-carbonate  of  barytes,  BrS+2BrC. 

Genus  VI.     Strontium. 
Sp. 

1.  Green  carbonate  of  strontian,  lOStrC+CalC. 

2.  Brown  carbonate  of  do.,  7StrC+CalC. 

3.  Sulphate  of  strontian,  StrSl. 

4.  Baryto-snlphate  of  do.,  7StrS+3BrSl. 

5.  Calcareo-sulphate  of  do.,  7StrS+2CalSl. 

6.  Stromnite,  4StrC+BrSl+lCalC. 

Genus  VII.     Calcium. 
Sp. 

1.  Calcareous  spar,  CalC. 

2.  Arragonite,  CalC. 

3.  Subsesquicarbonate  of  lime,  Cal'*C+Aq. 

4.  Hydrous  sulphate  of  lime,  CalSl+2Aq. 

5.  Anhydrous  sulphate  of  do.,  CalS. 

6.  Siliceous  sulphate  of  do.,  3CalSl+S. 

7.  Subsesquiphosphate  of  do.,  6Cal»JPh+CalChl. 

8.  Fluor  spar,  CalFl. 

9.  Sesquisilicate  of  lime,  CalS' ^. 

10.  Bisilicateoflime,  CalS^'. 

II.  Wollantonite,  4CalS«+NS3. 
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Species 

12.  Tersilicate  of  lime,  CalS'. 

13.  Dysclasite,  5CalS*+CalS2+9Aq. 

14.  Sesquihydrous  arseniate  of  do.,  CalAs+l^Aq. 

15.  Bisesquihydrous  arseniate  of  do.,  CalA8-|-2J  Aq. 

16.  Tungstate  of  lime,  CalTn. 

17.  Glauberite,  CalSl+NSi. 

18.  Calcareo-carbonate  of  barytes,  CalG+BrC. ' 

19.  Bicalcareo-carbonate  of  barytes,  2CalC+BrC. 

20.  Baryto-fluate  of  lime,  dCalFl+BrS. 

21.  Xantbite,  6CalS+5AlS. 

22.  Borosilicate  of  lime,  dCalS3+CalBs+2^Aq. 

23.  Botryolite,  4CalS«+CalB«+2JAq. 

24.  Colopbonite,  CalS+fS. 

25.  Ilvaite,  CalS+3fS. 

26.  Hedenbergite,  CalS^+fS^. 

27.  Ligurite,  2CalS5+AlS. 

28.  Sphene,  CalS^+Caltt. 

29.  Rapbilite,  CalS5+(§  Al+^f)S2+(iK+JMg)S«. 

30.  Polyadelphite,  5CalS+4(^H-^mii)S+2MgS+AlS. 

Genus  VIII.     Magnesium. 
Sp. 

1.  Hydrate  of  magnesia,  Mg+Aq. 

m 

2,  Carbonate  of  do.,  MgC. 

8.  Hydro-carbonate  of  do.,  5MgC*+MgAq**. 

4.  Siilpbate  of  magnesia,  MgSl+7Aq. 

5.  Reissite,  16NSl+9MgSl. 

6.  Bloedite,  3NChl+4N81+5MgSl. 

7.  Biborate  of  magnesia,  MgB'. 

8.  Hydrous  boracite,  CalB«+MgB«+5jAq. 

9.  Chrysolite,  MgS. 

10.  Hemolite,  5MgS+llMgAq«+Mgf. 

11.  Common  serpentine,  MgS-|-ljAq. 

(  Precious  serpentine,  j      o      "»"      "• 
18.  Picrosmine,  MgS«+jAq. 

14.  Schiller  spar,  MgS^  +  lAq. 

15.  Tersilicate  of  magnesia,  MgS'  -{-^Aq. 

16.  Hydrous  tersilicate  of  do.,  MgS'+AlS'+4Aq. 

17.  Magnesite,  MgS'+2Aq. 

18.  Quincite,  4MgS'+fS'+8jAq. 

19.  Ferro-carbonate  of  magnesia,  9MgC+^Al^* 


ARRANGEMENT  AND  DESCRIPTION  OF  MINERALS.         29 
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20.  Calcareo-carbonate  of  do.,  MgC-f  CalC,  &c 

21.  Wtignente,  Mg«Ph. 

22.  Chondrodite,  6MgS+MgFl. 

23.  PoUsh-builicate  of  magnesia,  13MgS«+KS>. 

24.  Venetian  talc,  MgS«+MgS'+jAq. 

25.  White  augite,  MgS^+CalS'. 

26.  Pyroxene,  CalS«+(|Mg+Jf)S«. 

27.  Jeffereonite,  4CalS5++SmnS'+2fS'. 

28.  Amphibole,  CalS'+SMgS^ 

29.  Norwegian  tremolite,  2CalS'+MgS'. 
SO.  Retinalite,  SMgS''+2NS+8^Aq. 

81.  Hypewtene,  2MgS«+3fS«. 

32.  Humboldtilite,  dCalS'^+MgS^ 

33.  Hyalosiderite,  2MgS+^S. 

34.  Anthophyllite,  3MgS''+fS». 

35.  Mellilite,  3MgS+2CalS+fS«. 

36.  MonnUin  cork,  CalS''+MgS«+fS^. 

37.  Uydroofl  anthophyllite,  4MgS3+fS'+KS'+7jAq. 

Genus  IX.     Aluminum. 

I.  Pure  or  combined  with  Pases, 
Sp. 

1.  Sapphire,  Al. 

2.  Spinell,  MgAl^ 

3.  Ceylanite,  2MgAl*+fS. 

4.  Automalite  or  Gahnite,  ZAH. 

5.  Sapphirine,  MgAi^. 

6.  Candite,  8MgAl«+3fAl«. 

7.  Dytluite,  5fAl+2ZAl+lmnAl. 

II.  Simple  Salts  of  Alumina, 

Sp. 

1.  Gibbflite  or  hydrate,  AlAq. 

2.  B*! hydrate  of  alumina,  AlAq.^ 

3.  Diaspore  or  dihydrate  of  do.,  Al^Aq. 

4.  Mellate  of  do.,  AlMel+4 Aq. 

5.  Aluminite,  Al«Sl+9Aq. 

6.  Sulphate  of  alumina,  AlSl+6  Aq. 

7.  Fluellite,  AlFl  ? 

8.  Toorquoit,  APPh+2jAq. 

9.  Andalnsite,  Al^S. 
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10.  Hydrous  trisilicate  of  alamine,  APS+5Aq. 

11.  Bucholzite,  AIS. 

12.  Gilbertite,  7A\S+(^S-Ca\+^%Mg+S^f)8^  +  \^Aq. 

Id.  Hydrous  bucholzite,  5AlS-|*lAq. 

14.  Halloylite,  2AlS+AlS2+4Aq. 

15.  Pholerite,  IJAIS+Aq. 

16.  Worthite,  5AlS+AlAq. 

17.  Cyanite,  Al»*S. 

18.  AUophane,  2AlS+Al«S+10Aq. 

19.  Tuesite,  3AlS+2AlS'*+3Aq. 

20.  Nacrite,  A1S«. 

21.  Fullers*  earth,  AlS«+2Aq. 

22.  Davidsonite,  AIS^*. 

23.  Lenzinite,  AlS+lAq. 

24.  Quatersilicate  of  Alumina,  AIS^. 

III.  Double  anhydrotu  alumifious  Saiis, 
Sp. 

1.  Cryolite,  AlFl+NFl. 

2.  Topaz,  3A1S+A1F1. 

3.  Pycnite,  6A1S+A1FF. 

4.  Ambligonite,  2Al«Ph+L«Ph. 

5.  Fibrolit«,  2A1S+A1«S. 

6.  Nepheline,  3A1S+NS. 

7.  Sodalite,  2A1S+NS. 

8.  Idocrase,  AlS+CalS. 

9.  Grossularite,  AlS+CalS. 

10.  Melanite,  AlS+(ffMg+^gf+/jCal+^6^mn)S. 

11.  Garnet,  AlS+fS  and  CalS+fS. 

12.  Essonite,  fS+4CalS+4AlS. 

13.  Brown  manganese  garnet,  CalS+AlS+fS+mnS. 

14.  Pyrope,  10AlS+5(jgMg+28yCal+/yChr)S+3(ff+imn)S«, 

15.  Zoisite,  2AlS+CalS. 

16.  Meionite  or  scapolite,  2AlS-|-CalS. 

17.  Prehnite,  2AlS+CalSH+i Aq. 

18.  Anhydrous  scolezite,  3AlS+CalS'. 

19.  lolite,  9AlS+3MgS«+fS. 

20.  Hydrous  iolite,  3AlS+l(:|Mg+Jf)S«+2Aq. 

21.  Staurotide,  4AIS+FS. 

22.  Gehlenite,  3Al'*S+3(f  Cal+Jf)»iS+Aq. 

23.  Trollite,  2A1S-  +  Ii",  Mg+rrK+Vif)S«  +  »  Aq. 

24.  Fahlunitc,  OAlS+1  j^^Mg4-v'o<*+i'onin)S«+2Aq. 
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25.  Anhjdroiu  fahlanite,  3A18+fS«  +  l(^Mg+^Cal)S«). 

26.  Leacite,  dAlS^'+KS^. 

27.  Pipe  Stone,  2AlS2+(J0N+^Cal+jVMg)S«  +  Aq. 

28.  Morchitonite,  SAlS^+kS^i. 

29.  Gabronite,  8A1S«+(K,N)S«. 

30.  loetpmr,  6AlS^i+KS«*. 

31.  FeUpar,  3AIS5+KS'. 

32.  Glassy  felspar,  4 A1S5+(|K+|N)8'. 

33.  Albite,  3A1S3+NS\ 

34.  Anorthite,  7AlS+2CalS+MgS. 

35.  Labradorite,  3AlS<'+(fCal+^N)S. 

36.  Kaolin,  4(Al+0S+(Cal+K)S. 

37.  Leelite,  AlS^+fS^+KS^. 

38.  Spodnmene,  4A1S^+LS». 

39.  Pelalite,  2A1S*+LS*. 

IV.  DoMe  hydrous  aluminous  Salts  soluble  in  water. 
Sp. 

1.  Ammonia  alum  3AlSl+AmSl+25Aq. 

2.  PoUsh  alum,  SAlSl+KSl+25Aq. 

3.  Soda  alam,  3AlSl+NSl+20Aq. 

V.  Double  hydrous  aluminous  Sulphates  and  Phosphates  insoluble  in 

water. 
Sp. 

1.  Alamstone,  3APSl+KSl+8Aq. 

2.  WaTcUite,  18Al«Ph+AlFl^+29Aq. 

3.  Lasalite,  4Al«Ph+Mg^Ph+l^Aq. 

4.  Blue  spar,  3Al«Ph+Mg«Ph. 

Ti.  Double  hydrous  aluminous  Silicates,  or  Zeolites. 

Sp. 

1.  Stellite,  4CalS«+MgS'»+AlS+2jAq. 
:?.  Tbomsonite,  3AlS+CalS+2iAq. 

3.  Natrolite,  3AlS+NS'+2Aq. 

4.  Mesolite,  3AlS+(Cal,N)S'+3Aq. 

5.  Scolezite,  3AlS+CalS'+3Aq. 

6.  Zeuxite,  3AlS+f^S+Aq. 

7.  Ittnerite,  3AlS+(f N+JCal)S+2Aq. 
><.  PlinthiU,  3AlS+2(Jf+^Cal)S+6Aq. 

9.  Bonsdorfite,  3AlS+(^Mg+iOS''+2Aq. 
10.  Chalilite,  4(gAl+lOS+(JC8l+iN)S+4Aq. 
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11.  Karpholite,  7AlS+8(|Jmn+^«gf)Si*+6Aq. 

12.  Antrimolite,  5AlS+(  jCal+jK)S5+5Aq. 

13.  Glottalite,  AlS>*+CalS+3Aq. 

14.  Harringtonite,  3AlS'*+(|CaI+jN)S+2Aq. 

15.  Soapstone,  AlSH+2MgSii+4Aq. 

16.  Killinite,  6JAlSi*+(jK+Jf)S«+4Aq. 

17.  Lomonite,  3AlS«+CalS«+5Aq. 

18.  Chabazite,  3AlS2+Ca]S'+6Aq. 

19.  Levyine,  3AlS2+(i?Cal+T\Mg)S2+6jAq. 

20.  Analcime,  3AlS«+NS3+2Aq. 

21.  Lehuntite,  3AlS«+(f N+^Cal)S«+3 Aq. 

22.  Cluthalite,  4(JgAl+,'^Mg)S«+(iN+Jf)S«+8Aq. 

23.  Hydrolite,  2AlS'+(Jf+JK)S+9Aq. 

24.  Erinite,  6AlS«+fS*+16Aq. 

25.  Pyrophyllite,  8AlS3+MgS«+3Aq. 

26.  Agalmatolite,  13AlS«+KS+4Aq. 

27.  Stilbite,  3AlS5+CalS5+6Aq. 

28.  Heulandite,  4AlS5+CalS5+6Aq. 

29.  Brewsterite,  3AlS'+(^Br+fStr)S5+6jAq. 

30.  Harmotome,  4AlS'+BrS5+6Aq. 

31.  Phillipsite,  4AlS«+(Cal,K)S«+6Aq. 

32.  Morvenite,  5AlS*+CalS4  +  llAq. 

33.  Apophyllite,  7CalS'+KS5+15Aq. 
84.  Rhodalite,  3AlS*+fS4+16Aq. 

35.  Neurolite,  5AlS*+(fCal+JMg)S*+2jAq. 

36.  Comptonite,  8AlS+2CalS«+NS+9Aq. 

37.  Hexagonal  talc,  5AlS+4(f  Mg+^Cal)«S+4f«S+7Aq. 

38.  Chlorite,  Ar4S+(/5Mg4./3f)»iS+Aq. 

39.  Brown  chlorite,  7AlS«+3JfS+KS«+MgS«+2Aq. 

VII.   Triple  aluminous  Salts, 
Sp. 

1.  Mica,  15AlS+lJKS5+fSJf. 

Black  Mica,  6AlS+6MgS+4fS«+KS. 
Lepidolite,  6A1S+LS+KS. 

2.  Elceolite,  3AlS+(^K+fN)S. 

3.  Epidote,  4AlS+8CalS+2fS? 

4.  Axinite,  AlS+(/^^Cal+/^^f+^«^mn)S«. 

5.  Tourmalin, 

6.  Bytownite,  5AlS+3(iJCal+jigMg)S«+3(fN+Jf)S''. 

7.  Vermiculite,  AlS«+2MgS«+^*+8Aq. 

8.  Lithomarge,  7AlS«+KS«+3Aq. 
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9.  Lalrobite,  5AlS+(}Ca]4^K)S 

10.  Withamite,  8AlS«+2fS«+CalS«+Aq. 

11.  Itapyre,  8AlS«+2fS«+2CalS. 

12.  KirwADite,  AlS'+fS+€alS+Aq. 
la.  Scorilite,  8AlS«+CalS«+^S^ 

14.  Sordawalite,  dAlS'>+2fS«+2MgS+2Aq. 

15.  Couaennite,  6AlS'>+4CalS+(iK+iN)S. 

VIII.  Quadruple  aluminous  Salts, 

8p. 

1.  Gieteckite,  lOAlS+liKS4+(imn+fMg+ff)S''+dAq. 

2.  Noullite,  dAlS+2(Cal,f,k)S. 

8.  Phyllite,  9AlS+3fS+3MgS+KS+4Aq. 

4.  HoroDite,  ldAlS+8CalS''+4fS''+2MgS'>  +  llAq. 

5.  ErlaRite,  3AlS«+CalS«+MgS«+(JN+Jf)S. 

6.  Finite,  8jAlS«+KS«+2(/^f+iiMg)S+Aq. 

7.  Glauconite,  8fS«*+2(T7iAl+T-\K)S«4+MgS«*+5Aq. 

8.  Mountain  leather,  10AlS'+7CalS5+8fS'+2MgS«+40Aq. 

9.  Pearl  itone,  6AlS^+fS*+CalS*+KS*+4Aq. 

10.  Saiiinirite,7AlS7+5CalS7+2fS745MgS6. 

11.  Pitchrtone,  l8}AlS5+4NS*+3CalS*+2fS*. 

12.  Obsidian,  3 AlS9+2NS9+2fS9  +  CalS9. 

Genus  X.     Glucinum. 
Sp. 

1.  Phenakite,  GS«. 

2.  Euclase,  GS4.2AIS. 

3.  Emerald,  GS'+2Al8'. 

4.  Chrysoberyl,  5JGA16+fAl. 

Genus  XI.     Yttrium. 
Sp. 

1.  Phosphate  of  yttria,  Y'*Ph. 

2.  YttroUntalite, 

1.  Black,  5Y«Cl+f«Cl+4jCal5tn. 

2.  Yellow,9Y'Cl+(Cal,Ur.f)'CI. 

3.  Brownish  black,  7Y*Cl+(Cal.Ur.f)*Cl. 

3.  Fergusonite,  4jY^Cl+(Cr,Zr,Ur,f)^Cl. 
♦.  Gadolinite,  2Y8+(G,Cr)S. 

5.  Orthiti?,12J A18+6CrS+5JfS+4iCalS+l  JmnS+ YS+9Aq. 

6.  Pyrorthite,  2JCr8+2Al'S+l  Jf  S+Y'S+JCal'S+imn'S. 
I.  n 
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Genus  XI L    Cerium. 
Species 

1.  Carbonate  of  ceriam. 

2.  Cerite,  CrS+Aq. 

8,  Thulite,  3CrS«+3CalS«+liKS«. 

4.  Fluate  of  cerium,  CrEl+CrFl. 

5.  Subsesquifluate  of  do.,  Cr^*Fl+}Aq. 

6.  Yttrocerite,  TCalFl+Crh+YFl. 

7.  AUanite,  2fS+2CrS+CalS+f  AIS. 

8.  Pyrochlore. 

Genus  XII I.     Zirconium. 
Sp. 

1.  Zircon,  ZrS. 

2.  SiUimanite,  SAlS+ZrS. 

8.  ^schynite,  5Zrtt+2Crtt+Caltt«+Jftt. 

4.  Eudyalite,  8iNS«+3CalS«+3ZrS5+lJfS5+JninS3. 

5.  Polymignite,   3Zrtt+ftl;+2Yfitt+Cal«tt+iCr«tt+iiii 

tfc. 

Genus  XIV.    Thorium. 
Sp. 
1.  Thorite,  2ThS+(Cal,f,mn,  &c)  S+ljAq. 

Genus.  XV.     Iron. 

I.  Uncombinedf  or  united  to  a  Simple  Substance, 
Sp. 

1.  Native  iron,  F. 

2.  Meteoric  iron,  F^^Nk. 
8.  Magnetic  iron  ore,  ff^, 

4.  Specular  iron  ore,  f. 

5.  Crucite,  2Alf?+Calf5. 

6.  Manganesian  iron  ore,  Pmn. 

7.  Franklinite,  mnf«+Zf». 

8.  Dihydrated  peroxide,  f^Aq. 

9.  Hydrated  peroxide,  fAq. 
10.  Sulphuret  of  iron. 

J     f  180  Sulphuret. 
*  t  1  Bii 


Bisulphuret. 

Sulphuret. 

Bisulphuret. 


0/5  Sulphuret. 
'  tl  Bi 


AREAKGEMENT  AND  DESCRIPTION  OF  MINERALS.  35 

Species 

^    r  2  Solphuret. 
*  (  1  Bisnlphurel. 

11.  Bitnlphnret  of  iron,  FSl'. 

12.  Hadimled  pyrites,  FS1». 

Id.  Sesqniarseniet  of  iron,  FAs^i 

II.  Oxygen  Saks  of  Iron. 

1.  Simple  Oxygen  SaU$. 
Sp. 

1.  Carbonate  of  iron,  fC. 

2.  Junkerite,  fC. 

3.  Biiolphated  peroxide  of  do.,  fSl^+^Aq. 

4.  Solphated  peroxide  of  do.,  f8l4-5Aq. 

5.  MoUicite,  f^Ph+4Aq. 

6.  Sobfesquiphotphate  of  iron,  f'iPh4-2}  Aq. 

7.  ViTianite,  f iPh+SjAq. 

8.  Diartenite  of  iron,  f^Ai+^Aq. 

9.  Sobsesqai-arseniate  of  iron,  P^As+S^Aq. 

10.  Arseniate  of  iron,  fAg-|-2fAs4-6  Aq. 

11.  Hjdroosditilicate  of  do.,  fS+f  Aq. 

12.  Chamoinite,  f^'S+SAq. 

13.  Anhydrons  silicate  of  iron,  fS. 
U.  Chronstedtite,  fS+Aq. 

15.  Hedenbergite,  fS«'+2Aq. 

16.  Chloropal,  fS'+2Aq. 

1 7.  Titaniate  of  iron,  ftt. 

18.  Iierine,  ftt. 

19.  Subsesquititaniate  of  iron,  f'tt. 

20.  Cricbtonite. 

21.  Nigrin,  fTt^ 

22.  Oxalate  of  iron,  fO  ? 

2.  Double  Oxygen  Saks, 
Sp. 

1.  Hydrous  carbonate  of  iron,  8f€-|-3fAq. 

2.  Klagnesia-carbonate  of  do.,  2fC+MgC. 

3.  Manganeso-diphogpliate  of  do.,  f^Ph-|-inn'Ph. 

4.  Alumina  sulphate,  '^fS-j-AlS. 

5.  Hetopizite,  2fPli+mn«Ph+Aq. 

6.  Carbono-pbosphate  of  iron,  6fC+f«Ph+3fp. 

7.  Scorodite,  4n*As+(mn,Cal,Mg)'»A8. 
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Species 

8.  Cacoxenite,  AlS+f«Ph+6Aq. 

9.  Sulpho-arseniate  of  iron,  2fA8+f*Sl+12jAq. 

10.  Thraulite,  fS»i+2fS»i+5Aq. 

11.  Achmite,  4fS«+2NS5+(|Al+^Mg+iCal+gmii)S«. 

12.  Krokidolite,  4fS5+NS»*+2jAq. 
18.  Chromiron  ore,  fCb+AlCb. 

14.  Arfvedsonite,  4fS'+5[i"S'. 

15.  Knebelite,  fS+^i^S. 

16.  Coluinbite,  fCl+mnCl. 

17.  Wolfram,  Sftn+mntn. 

18.  Ilmenite,  fft+ftt. 

19.  Titaniferoua  iron  ore,  f_4tt+f*tt.  &c 

8.  Triple  Oxygen  Salts, 
Sp. 

1.  Ankerite,  8CalC+5MgC+8fC. 

2.  Pyrosraalite,  /fS^^+SmnS^^+JFCbl^+aAq. 
8.  Commingtonite,  3fS^+l^N8'+mnS'  +  ljAq. 

4.  Nontronite,  7JfS5+2AlS«+MgS+20Aq. 

5.  Volkonskoite,  4CbS'+2MgS5-hfCh+l4Aq. 

6.  Polylite,  9(f,mn)S+4AlS+8jCdS«. 

III.  Sulphur  Saks  of  Iron* 
Sp. 

1.  Arsenical  pyrites,  FAS+FS1+A81. 

2.  Bertbierite,  l^StSlU+FSl. 

Genus  XVI.     Manganese. 

I.  Combined  unt/i  Simple  Bodies. 
Sp. 

1.  Hausmannite,  mnmn^. 

2.  Braunite,  nin. 

8.  Mang^nite,  mn^Aq. 

4.  Pyrolusite,  mn. 

5.  Hydrous  binoxide,  6mn-4-2mn-|-l4Aq. 

6.  Hydrous  sesquibinoxide,  8mn+2mn-|-5Aq. 

7.  Varvacite,  2mn+2mn+Aq. 

8.  Psilomelanite,  2mn^Br-|-5mnAq. 

9.  Newkirkite,  diiiiiAq+2miif'. 

10.  Sulpburet,  16MnSl+MnSl«. 

11.  Arseniet,  MnAs. 
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II.  Oxygtn  Saks  of  Manganese. 
I.  Simple  Oxygen  Salts. 

1.  Carbonate  of  manganese,  mnC. 

2.  Disilicate  of  do.,  mn'S. 

3.  Silicate  of  do.,  mnS. 

4.  Setqoisilicate  of  do.,  8ninS^«+fS'. 

5.  BisUicate  of  do.,  mnS^. 

2.  Double  Oxygen  Saks. 
Sp. 

1.  Horadite,  6ninPh+2f«Ph+ldAq. 

2.  Bostamite,  2mn8«+CalS'. 

3.  Ferroginoos  silicate  of  m.,  dmn84-_S'^+2Aq. 

4.  Carbosilicate  of  do.,  mnC+4mnS'. 

5.  Babingtonite. 

3.  Triple  Oxygen  SaUs. 
Sp. 

1.  Helrine  fS'+GS'+^mnS. 

Genus  XVI  I.     Nickel. 

I.  ConUnned  with  Simple  Bodies, 
Sp. 

1 .  Snlphoret  of  nickel,  NkSL 

2.  Arseniet  of  do.,  NkAs. 

3.  Sobseqoiarseniet  of  do.,  Nk'^As. 

4.  Binarseniet  of  do.,  NkAs^. 

5.  Antimoniet  of  nickel,  NkSt. 

II.  Oxygen  Stdis, 
Sp. 
1.  Diarseniate  of  nickel,  nk*As-|-4Aq. 

III.  Sulphur  Salts. 
Sp. 

1.  Solpho-arsenite  of  nickel,  As'Sl+Nk^Sl. 

2.  Solpho-antimonite  of  do.,  NkSt+NkSL 
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Genus  XVIII.     Cobalt. 

I.  Combined  wiih  Simple  Bodies. 
Species 

1.  Sulphuret  of  cobalt,  CbSl^*. 

2.  Sesquiarseniet  of  do.,  CbAs^^. 

8.  Binarseniet  of  do.,  ejCbAs^+FAs^ 

4.  Terarseniet  of  do.,  9CbA83+4FA8^. 

5.  Cobalt  ochre. 

II.  Oocygen  StUis. 
Sp. 

1.  Diarseniate  of  cobalt,  Cb'As+^Aq. 

2.  Disulphate  of  cobalt,  Cb'Sl+9Aq. 

III.  Sulphur  ScUis. 
Sp. 
1.  Salpho-arsenite  of  cobalt,  As^Sl+Cb^Sl. 

Genus  XIX.     Zinc. 

I.  United  to  Simple  Bodies, 
Sp. 

1.  Blende,  ZSl. 

2.  Voltzinc,  4^ZSI+?. 

d.  Seleniet  of  zinc,  dlZSela+H^'Sl. 
4.  Red  zinc,  Z^ran. 

II.  Oxygen  SaUs. 
Sp. 

1.  Anhydrous  carbonate  of  zinc,  ^C. 

2.  Hydrous  dicarbonate  of  do.,  Z^C4-2Aq. 
8.  Anhydrous  silicate  of  do.,  sS. 

4.  Hydrous  silicate  of  do.,  zS+^Aq. 

5.  Sulphate  of  zinc,  zSl-f-^Aq. 

6.  Hopeite. 

III.  Sulphur  Salts. 
Sp. 
1.  Marmatite,  7ZSL-|-SFSL. 
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Genus  XX.    Lead. 


I.  NaHve^  or  umM  to  Simple  Bodies. 
Species 

1.  NatiTe  lead,  PL 

S.  Protoxide  of  lead,  pi. 

3.  Setquioxide  of  lead,  pi. 

4.  Solphuret  of  lead,  PlSl. 

5.  Sapersulphoret  of  do.,  PrSl^. 
e.  Seleniet  of  lead,  PlSel. 

7.  BiteUuret  of  do.,  P1T1«. 

ji.  Oxygen  Salts  uf  Lead, 

1.  Simple  Oxygen  Salts, 
8p. 

1.  Carbonate  of  lead,  plC. 

2.  Sulphate  of  lead,  pr^ll. 
d.  Chromate  of  lead,  plCh. 

4.  Melanodiroite,  pPiCh. 

5.  Tongfltate  of  lead,  plTn. 

6.  Molybdate  of  lead,  plMl. 

7.  Tritmolybdateof  do.,pl>Ml. 

2.  Double  Oxygen  Salts, 
8p. 

1.  Oxido-ckloride  of  lead,  7pl+dPlClil. 

2.  Cupreo-Bulphate  of  do.,  plSl+9P+Aq. 

3.  Solphato-carbonate  of  do.,  plC+plSl. 

4.  Snlphato-tricarbonate  of  do.,  SplC+plSl. 

5.  CUoro-carbonate  of  do.,  plC+PlChl. 

6.  Phosphate  of  lead,  PlChl-|-4Cal>«Ph+llfluph. 

7.  Vanadiateoflead,  PlChl+6pl'Vn. 

8.  Aneniate  of  lead,  lOpliiAs+PlChl. 

9.  Caprochromate  of  do.,  2plCh4-cp. 
10.  Sexalominate  of  do.,  plAl^+^Aq. 

3.   Triple  Oxygen  Salts. 
Sp. 

1.  Capreoiu  solphato-carbonate,  7  ^gplSi+Splt+AcpC. 
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Species 
2.  Hediphan,  4Cali»Ph+2CaluA9+5pr«A8+PlClil. 

iir.  Sulphur  Saks. 
Sp. 

1.  Zinkenite,  2StSlW+PlSl. 

2.  Plagionite,  dStSP»+2PlSl. 
d.  Jamesonite,  4StSli«+dPlSl. 

4.  Feather  ore,  StSli»+PlSl. 

5.  Nagyag  of  tellurium  ore,  6AuT18+7Pl«+StSl. 

Genus  XXI.     Tin. 
Sp. 

1.  Peroxide  of  tiu,  Sta'S. 

2.  Cupreous  sulphuret  of  do.,  FSl^+2CpSl+StaSl^. 

Genus  XXII.     Bismuth. 

I.  Native^  or  combined  with  Simple  Bodies, 
Sp. 

1.  Native  bismuth,  Bs. 

2.  Sulphuret  of  bismuth,  BsSl. 

8.  Ferruginous  arseniet  of  do.,  SBsAs+FAs. 

4.  Arsenic  glance,  As^^Bl. 

5.  Telluret  of  bismuth. 

6.  Oxide  of  bismuth,  7  ib8+fC+2jAq. 

II.  Oxygen  Salts. 

Sp. 

1.  Carbonate  of  bismuth. 

2.  Silicate  of  bismuth,  bsS^*. 

III.  Sulphur  Salts. 

Sp. 
I.  Needle  ore  of  bismuth,  5Bs<>Sl+dCp^Sl+2Pl«Sl. 

Genus  XXIII.     Copper. 

I.  Native,  or  combined  with  Simple  Bodies. 
Sp. 

1.  Native  copper,  Cp. 

2.  Red  oxide  of  copper,  cp. 

3.  Black  oxide  of  do.,  cp. 
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4.  Dbolphnret  of  do.,  Cp^Sl. 

5.  Sekniet  of  copper. 

6.  Aneniet  of  do. 

II.  Oxygen  SaiU. 

1.  Simple  Oxygen  Saks. 
Sp. 

1.  Anhydrous  dicarbonate  of  copper,  cp^C. 
S.  Hydrous  dicarboDate  of  do.,  cp^C+Aq. 

3.  Sulphate  of  copper,  cpSl+^Aq. 

4.  Brochantite. 

5.  Tetrasulphate  of  copper,  cp^Sl+4|Aq. 

6.  Hydrous  diphosphate  of  copper,  cp^Ph-f-Aq. 

7.  Pelokonite. 

8.  Hydrous  sub-biflesqoiphosphale  of  copper,  cp^^Ph-fd  Aq. 

9.  Hydrous  sesqubilicatc  of  do.,  cpS'*+ Aq. 

10.  Biiilicate  of  copper,  cpS^+2Aq. 

11.  Hydrous  sub-bisesquiarseniate  of  do.,  cp^^As+Aq. 

12.  DianeDiate  of  copper,  cp'AK-|-4Aq. 
Id.  Prismatic  oliTen  ore,  cp^Ag+gAq. 

14.  Adcular  oliven  ore,  cp'As+2Aq. 

15.  Copper  mica,  cp^As+dAq. 

16.  Octahedral  arseniate  of  copper,  cp^Ai+^iAq. 

17.  Copper  tchaum,  cp^'As+iJAq. 

2.  Double  Oxygen  Salts. 
Sp. 

1.  Hydro-carbonate  of  copper,  cpC-fcpAq. 

2.  Silico-carbonate  of  do.,  cpC+cpS'+Aq. 

III.  Chlorine  ScUls  of  Copper, 
Sp. 
1.  Hexrouriate  of  copper,  Cp^Chl+6Aq. 

IV.   Sulphur  Salts, 
Sp. 

1.  Variegated  copper  ore,  2Cp^Sl+FSl. 

2.  Copper  pyritet,  FSl+CpSl. 

3.  Boumonite,  StSI+PlSl+CpSl. 

St  \ 

4.  Grey  copper  ore,   .     >  Sl+8CpSI. 
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Species 
5.  Tenantite,  A8Sl+4jCpSl. 

V.  Selenium  SaUs. 

Sp. 
1.  £nkairite,  dCp^Sel+AgSeL 

GeDUS  XXIV.    Mercury. 

Sp. 

1.  Native  mercury,  H. 

2.  Native  amalgam,  H*Ag&H>Ag. 

3.  Sulphuret  of  mercnry,  HSL 

4.  Dichloride  of  do.,  H^'Chl. 

5.  Chloride  of  da,  HChl. 

Genus  XXV.     Silver. 

I.  Nativef  or  combined  with  Simple  Bodies. 
Sp. 

1.  Native  silver,  Ag^^Cp. 

2.  Antimoniet  of  silver,  Ag^St  &  Ag'St. 

3.  Arseniet  of  silver. 

4.  Bitelluret  of  silver,  AgTl^. 

5.  Flexible  sulphuret  of  do. 

6.  Sulphuret  of  silv^,  4AgSl+AgSl*. 

7.  Stembergite,  4FSl+AgSl«. 

8.  Seleniet  of  silver,  12AgSel+PlSe]. 

9.  Chloride  of  silver,  AgChl. 
10.  Iodide  of  silver. 

II.  Oxygen  SaUi. 
Sp. 

1.  Carbonate  of  silver. 

III.  Sulphur  Sola. 
Sp. 
L  Sulpho-cuprite  of  silver,  AgSl+2Cp'Sl. 

2.  Brittle  silver  glance,  StSl^+3AgSl. 

3.  Dark  red  sUver  ore,  StSli^+ljAgSl. 

4.  Miargirite,  llStSlU+6AgSl»* 

5.  Light  red  silver  ore,  AsSP'+liAgSl. 

6.  Polybasite,  ^^  I  Sl+6  J^  i  SI. 
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GeDus  XXVI.     Uranium. 
Species 

1.  Pitch  ore. 

2.  Solphated  protoxide. 
d.  Solphated  peroxide. 

4.  Uranite,  2nPh+CaliiPh+12Aq. 

5.  Chalcolite/ 2nPh+cpiiPh+llAq. 

Genui  XXVII.     Palladium. 
Sp. 

1.  Natire  palladiam,  Pal. 

2.  Seleniet  of  palladiam. 


Class  III.    NEUTRAL  BASES. 

Genas  I.     Gold. 
Species 

1.  Natire  gold,  Aa*Ag  to  Aa^^Ag. 

2.  White  ore  of  tellurium,  TAuTl'+SPlTl'. 

3.  Graphic  ore  of  tellurium,  S^AuTl^+AgTl^. 

Genus  II.     Platinum. 
Sp. 
1.  Natire  platinum,  5Plt«F+RCp. 

Genus  III.     Iridium. 
Sp. 
1.  Natire  iridium,  I^Os. 
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CLASS  I. 


ACID  BASES. 


There  are  15  acid  bases,  which  exist  in  the  mineral  king- 
dom, namely : 

1  Carbon,  9  Antimony, 

2  Boron,  10  Chromium, 

3  Silicon,  II  Molybdenum, 

4  Phosphorus,  12  Tungsten, 

5  Sulphur,  Id  Columbium, 

6  Selenium,  14  Titanium, 

7  Tellurium,  15  Vanadium. 

8  Arsenic, 

Hence,  this  first  class  is  divided  into  15  genera,  a  genus 
being  allotted  for  each  base. 

GENUS  I. — CARBON. 

Carbon  exists  in  the  mineral  kingdom  pure,  when  it  is 
distinguished  by  the  name  of  diamond;  and  nearly  pure  when 
it  bears  the  name  of  plumbago  and  anthracite^  according  to  its 
colour  and  situation.  It  occurs  also  combined  with  oxygen, 
constituting  carbonic  acid.  This  acid  forms  an  essential  con- 
stituent of  24  different  minerals.  The  bases  with  which  the 
acid  is  united  are  necessarily  alkaline.  Hence,  these  24 
species  will  appear  in  the  second  class  under  the  respectiye 
alkaline  bases  to  which  they  belong. 

The  other  minerals  consisting  essentially  of  carbon,  have  it 
combined  with  hydrogen,  and  sometimes  oxygen,  into  various 
bituminous  or  resinous  substances,  constituting  contmon  pit 
coaly  asphalt^  elastic  bitumen^  scheereritCj  retincLsphaltunij  mine' 
ral  iaUoWy  amber^  and  Highgate  resin.  Hence,  this  genus 
contains  1 1  different  species  of  minerals,  several  of  which  are 
of  great  importance. 

Species  1.     Dinmond, 

The  diamond  has  been  known  and  prized  for  its  beauty  and 
rarity  from  the  remotest  ages.  It  was  called  adamas  and 
adamantos  by  the  Greeks,  doubtless  in  consequence  of  its 
hardness.  Pliny  describes  several  species,  and  enumerates 
several  fanciful  properties  belonging  to  them ;  but  only  one 


DIAMOND.  45 

of  these,  the  Indian  diamond,  coincides  with  the  mineral  to 
which  we  at  present  give  that  name.* 

The  diamond  almost  always  occurs  crystallized.  It  is 
seldom  completely  transparent  Its  colours  are  usually  white 
or  grey.  But  diamonds  are  occasionally  met  with  of  a  blue, 
red,  brown,  yellow,  green,  and  I  have  seen  them  partly  of  a 
bkck  colour.  Of  these  colours,  the  blue  and  the  black  are 
the  rarest  It  exhibits  a  most  beautiful  play  of  colours  when 
exposed  to  the  direct  rays  of  the  sun  or  of  a  candle,  especially 
when  cut  The  lustre  is  splendent  and  of  a  peculiar  kind,  to 
which  the  name  of  diamond  lustre^  or  adamantine  lustre^  has 
been  given.  It  refracts  only  singly  ;  but  its  refractive  power 
considerably  exceeds  that  of  most  other  minerals  of  nearly  the 
same  specific  gravity. 

It  is  harder  than  any  other  substance  in  nature,  and  capable, 
of  course,  of  scratching  every  other  mineral.  Yet  it  is  not 
difficult  to  break  it  by  a  blow.  In  consequence  of  this  superior 
hardness,  it  can  only  be  rubbed  down  or  polished  by  means 
of  diamond  powder.  The  ancients  were  ignorant  of  this 
method  of  cutting  diamonds,  and  of  course  were  unable  to 
polish  them  or  cut  them  into  facets ;  but  employed  them  such 
as  they  occur  in  nature.  In  the  year  1456,  a  citizen  of 
Bruges,  called  Louis  Berquen,  thought  of  polishing  them  by 
rubbing  them  one  against  another.  He  collected  the  powder 
which  was  thus  rubbed  off,  and  spreading  it  by  means  of  a 
greasy  matter  on  the  circumference  of  a  wheel,  this  wheel 
being  put  in  motion  diamonds  were  applied  to  it,  which  by 
this  contrivance  were  cut  into  facets,  and  at  the  same  time 
polished.  Such  was  the  origin  of  the  method  at  present 
employed  to  cut  diamonds.  It  was  highly  appreciated  by 
Charles,  duke  of  Burgundy,  who  rewarded  Berquen  hand- 
somely for  his  invention.f 

Diamonds  for  ornamental  purposes  are  cut  into  two  shapes ; 
namely,  rase  diamonds  and  brilliants.  Rose  diamonds  have 
nearly  a  hemispherical  form,  and  the  hemisphere  is  cut  into 
24  triangular  planes.  Of  course  there  are  7 
prominent  solid  angles  upon  the  hemisphere 


where  six  of  the  little  triangles  meet.  This  / // 
shape  is  represented  by  the  figure  in  the  mar-  /^-i- 
gin.     One  of  these  constitutes  the  apex,  and 


•  Plinii  Hist.  Nat.  lib.  xxxviii.  c.  4. 
f  Hauy  ;  Traits  de  Mincralojoe,  ir.  438. 
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the  other  six  surround  it  at  the  distance  of  one  of  the  triangu- 
lar faces.  It  is  not  so  easy  to  convey  an  idea  of  what  is  called 
a  brilliant  Some  conception  may  be  formed  by  supposing  a 
natural  diamond  to  be  a  regular  octahedron,  consisting  of  two 
four-sided  pyramids  with  square  bases  applied  base  to  base* 

Half  the  upper  pyramid  is  cut  off,  and  all 
the  corners  and  edges  converted  into  trian« 
gular  faces.  The  figure  of  the  brilliant  is 
represented  in  the  margin. 
The  specific  gravity  of  the  diamond  varies  somewhat  in 
different  specimens.  I  found  that  of  a  very  fine  transparent 
colourless  diamond,  in  the  Hunterian  museum,  weighing 
10*825  grains,  to  be  3*5295.  Mr.  Wilson  Lowry,  who  had 
in  his  possession  a  beautiful  collection  of  crystallized  diamond^ 
found  the  specific  gravity  8*488.  Hauy  states  the  specific 
gravity  of  the  diamond  to  be  3*55.*  Mohs  makes  it  3*520.f 
The  structure  of  the  diamond  is  straight  foliated  with  a 
fourfold  cleavage,  parallel  to  the  faces  of  the  regular  octahe- 
dron, which  constitutes  the  primary  form  of  its  crystals.    It 

occurs  also  frequently  in  cubes  and  in 
rbomboidal  dodecahedrons.  Indeed  it  is 
well  known,  that  these  forms  are  easily 
deducible  from  each  other.  Not  unfire- 
quently  three  faces  may  be  seen,  consti- 
tuting a  very  low  three-sided  pyramid  on 
each  face  of  the  primary  octahedron; 
thus  making  a  24-sided  figure,  to  which 
Hauy  has  given  the  name  of  bincdre. 
Very  frequently  the  faces  of  the  diamond  are  curved  instead 
of  being  planes,  as  is  usual  with  the  faces  of  crystals.  Occa- 
sionally it  approaches  a  spherical  figure,  the  surface  being 
composed  of  48  faces ;  every  one  of  the  faces  of  the  primary 
octahedron  being  covered  by  a  very  low  six-sided  pjrramid, 
three  of  the  faces  of  these  pyramids  which  are  contiguous  to 
the  three  angles  of  the  octahedral  &ce  are  most  distinct.  The 
other  three  are  barely  visible,  and  when  they  disappear,  the 
diamond  of  course  has  only  24  faces,  constituting  tiie  binaire 
of  Hauy. 

When  the  diamond  is  rubbed  it  becomes  positively  electric; 
and  this  happens  even  when  it  has  not  been  cut,  and  though  it 
be  not  insulated. 

*  Mineralogie,  iv.  19.  f  Mohs's  Mineralogy,  ii.  .306. 
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Whoi  exposed  to  the  soil  and  then  brought  suddenly  into 
a  dark  place,  it  phosphoresces  sensibly,  and  this  evolution  of 
light  continues  for  some  time. 

When  the  diamond  is  kept  at  a  red  heat  in  contact  with 
air,  it  gradually  bums  away  without  leaving  any  residue, 
being  wholly  converted  into  carbonic  acid  gas. 

Hitherto,  the  diamond  has  been  found  only  in  the  torrid 
sone.  The  ancients  drew  all  their  diamonds  from  India.  It 
occurs  in  alluvial  soil  in  the  provinces  of  Golconda  and  Visa- 
poor,  Bengal,  and  in  the  island  of  Borneo.  It  b  still  found 
in  these  situations,  though  not  in  such  abundance  as  formerly. 
About  the  year  1740,  diamonds  were  discovered  in  Brazil 
Great  quantities  of  them  have  been  collected  in  the  district 
of  Serro  dofrio,  and  in  other  places.  They  are  obtained  as 
in  India,  by  washing  the  alluvial  soil.  The  original  repository 
of  this  precious  stone  is  unknown;  unless  we  consider  the 
kind  of  iron  ore  in  which  it  is  occasionally  found  embedded  in 
Brazil  as  of  that  nature.*  A  report  has  been  current,  that 
diamonds,  of  late  years,  have  been  discovered  in  the  mining 
district  of  the  Uralian  mountains.  But  this  report  stands  in 
need  of  confirmation.  We  are  informed  also,  that  M .  Peluzzo 
bought  three  diamonds  from  a  native  of  Algiers ;  which  had 
been  found  in  the  sand  of  the  river  Gumil,  in  the  province  of 
Constandne,  in  Africa.f 

The  largest  diamond  known  to  exist,  (if  we  except  that 
belonging  to  the  king  of  Portugal,  thought  by  many  to  be 
only  a  topaz)  weighed  in  its  original  state  900  carats,  or 
2769*3  gTains.j:  By  cutting,  it  was  reduced  to  279*9  carats, 
or  861  grains.  It  has  the  form  and  the  size  of  half  a  hen's 
egg.  It  is  mentioned  by  Tavernier,  as  in  possession  of  the 
Great  Mogul,  and  was  found  in  the  mine  of  Col  one  in 
1550.  What  has  become  of  this  diamond  of  late  years  is 
unknown. 

The  oriental  diamond  purchased  by  the  Empress  Catharine 
11.  of  Russia,  claims  the  next  place.  It  is  without  flaw  or 
fiittlt  of  any  kind,  and  weighs  193  carats,  or  593*86  gr.  Its 
form  is  that  of  a  flattened  ovoid,  and  its  size  that  of  a  pigeon's 

*  Some  account  of  the  constitution  of  that  portion  of  Brazil  which  yields 
^amoiuis,  will  be  found  in  Humboldt's  Essai  Geognostique  iur  le  Gise- 
ment  deM  Rache$t  p.  89. 

\  PoggendorflTs  Annalen,  xxxii.  480. 
X  A  carat  is  ec{ual  to  3077  grains. 
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egg.  It  is  said  to  have  been  in  possession  of  Nadir  Sliab. 
But  more  lately  it  had  become  one  of  the  eyes  of  a  Bramioi- 
cal  idol,  and  was  stolen  by  a  French  Grenadier,  who  disposed 
of  it  at  a  very  low  price.  After  passing  through  several 
hands,  it  was  purchased  by  Catharine,  for  about  £90,000,  in 
ready  money,  and  an  annuity  of  £4000  more. 

The  Pitt,  or  Regent  diamond,  is  said  to  have  been  fonnd 
in  Malacca.  It  was  purchased  by  Mr.  Pitt,  an  English  genr 
tleman,  who  was  governor  of  Bencoolen  in  Sumatra.  It  vis 
sold  by  him  to  the  regent  Duke  of  Orleans,  for  £130,000,  by 
whom  it  was  placed  among  the  crown  jewels  of  France.  It 
is  cut  in  the  form  of  a  brilliant,  and  is  not  only  without 
blemish,  but  considered  as  the  most  beautiful  diamond  hitherto 
found.  It  weighs  136*25  carats,  or  419^  grains.  Its  value, 
as  estimated  by  a  commission  of  jewellers  in  1791,  is  twelve 
millions  of  livres  or  half  a  million  sterling. 

The  greater  number  of  diamonds  are  very  small,  and  so 
full  of  flaws,  as  tolbe  useless  for  the  purposes  of  the  jeweller. 
They  are  reduced  to  powder,  and  employed  in  the  cuttiiig 
and  polishing  of  those  diamonds  that  are  sufficiently  perfect 
for  the  purpose.  Such  minute  and  imperfect  diamonds  sell 
at  a  very  low  price.  I  was  once  offered  my  choice  out  of  a 
large  cargo,  at  the  rate  of  three  shillings  each.  Those  dia- 
monds which  weigh  a  carat  or  more,  and  which  are  transparent 
and  free  from  flaws,  sell  at  a  high  price,  which  increases  ai 
the  square  of  the  weight.  According  to  Mr.  Jeffries,  who 
was  a  jeweller  in  London,  and  published  a  treatise  on  dia- 
monds and  pearls  about  the  middle  of  the  last  century,  an 
unwrought  diamond  weighing  I  carat,  if  free  from  flaws,  is 
worth  two  pounds  sterling.  If  we  multiply  the  square  of  the 
weight  (in  carats)  by  two,  the  product  represents  the  value  of 
the  uncut  diamond.  Thus,  the  diamond  in  the  Hunterian 
museum,  which  weighs  10*825  grains,  or  3-518  carats,  is  worth 
£24  :  15s. 

If  the  diamond  has  been  cut  and  polished,  he  reckons  its 
value  when  it  weighs  one  carat,  to  be  eight  pounds  sterling. 
And  the  square  of  the  number  of  carats  constituting  the  weight 
multiplied  by  8,  gives  the  value  of  polished  and  cut  diamonds 
in  pounds  sterling.  According  to  this  mode  of  valuing,  the 
Pitt  diamond,  which  weighs  136^  carats  would  be  worth 
148,512  pounds  sterling.  But  large  diamonds  are  so  rare, 
that  they  are  valued  at  a  much  greater  price  than  that  which 
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wooM  remit  from  multiplyuig  the  square  of  their  weight  in 
carats  by  8.* 

Sp.  2.  PltembagooT  Graphite. 

This  mineral  is  distinguished  in  common  language  by  the 
name  of  black  lead.  It  constitutes  the  ingredient  of  which 
writing  pencils  are  usually  made.  Plumbago  was  long  con- 
fimnded  with  motybdena :  indeed  the  two  minerals  were  not 
aecorately  distinguished,  till  Scheele  determined  the  proper- 
ties of  each  in  1779.t 

The  colour  of  plumbago  is  steel  grey,  and  it  has  the  metal- 
Ife  lustre.     The  streak  is  splendent  and  metallic. 

Its  hardness  is  1,  for  it  is  easily  scratched  by  gypsum,  but 
scarcely  by  talc.  It  is  sectile,  has  a  greasy  feel,  and  writes 
readily  upon  paper.  The  thin  laminae  are  highly  flexible. 
Opaque. 

The  specific  gravity  varies  from  2*25  to  2*324 

Its  texture  is  foliated;  though  from  the  occasional  small 
me  of  the  plates,  this  cannot  always  be  observed.  In  Green- 
land, and  in  the  neighbourhood  of  Philadelphia,  it  has  been 
met  with  crystallized  in  six-sided  prisms.  But  nothing  is 
known  respecting  the  angles  of  these  crystals.§ 

When  plumbago  is  boiled  in  nitro-muriatic  acid,  a  portion 
of  oxide  of  iron  is  dissolved.  When  mixed  with  ten  times  its 
weight  of  saltpetre,  and  heated  to  redness,  it  deflagrates  with 
violence,  and  leaves  a  brown  coloured  residue,  which  varies  in 
different  specimens  both  in  quantity  and  composition ;  show- 
ing that  it  is  merely  foreign  matter  not  chemically  combined 
with  the  plumbago,  but  simply  mixed  mechanically  with  it 
In  Gahn's  and  Hjelm's  trials,  it  amounted  to  ten  per  cent,  and 
was  peroxide  of  iron  or  ochre  of  iron,  as  Scheele  expresses 
himself.  0  A  fine  specimen  examined  by  Allen  and  Pepys, 
left  only  5  per  centf    A  specimen  from  Borrowdale,  analyzed 

*  Some  account  of  the  price  of  diamonds  in  India,  will  be  found  in 
Brewster  s  Journal,  vii.  134. 

f  Pfiny  employs  molybdcna  and  plumbago  as  synonymcs  for  a  plant. 
(Hbt  NaL  lib.  xxvi.  c.  13.)  Ho  uses  molyhdemi  also  for  litharge,  and 
detcribes  it  as  the  same  with  galena. 

X  Schrader ;  Annals  of  Philosophy,  i.  299. 

$  Hauy ;  Traite  de  Mineralogie,  iv.  85 ;  '2il  o<nti(m. 

t|  Schif«*U''s  Etisays,  p.  246. 

t  Nicholson's  .Tour.  lii.  23:). 
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by  Sclirader,  left  14*75  per  Cent. 

This  residue  hi 

colour,  and  was  composed  of 

Protoxide  of  iron, 

6-8 

Silica, 

3-6 

Alumina, 

2-3 

Oxide  of  titanium, 

315 

14-75* 
Professor  Vanuxem  analyzed  three  specimens  of  plumbagOif 
and  found  their  constituents  as  follows : 


Carbon,       .... 

88-37 

61*27 

94*4 

62-8 

Water,        .... 

1*23 

5-3S 

0*6 

Silica,          .... 

6-10 

10*10 

2*6 

21-6 

Alumina,    .... 

1-00 

3-20 

0*0 

9-3 

Lime,          .... 

0-2 

Oxide  of  iron  and  manganese, 

8-60 

2000 

1*4 

5-4 

99*30 

99-9 

99-0 

99-8 1 

The  first  two  of  these  specimens  were  from  Borrowdale,  in 
Cumberland,  the  third,  from  Bustletown,  Pennsylvania. 

If  we  abstract  these  foreign  bodies,  plumbago  may  be  con- 
sidered as  consisting  of  carbon,  seemingly  from  the  experi- 
ments of  Davy,  not  quite  free  from  hydrogen. 

Plumbago  is  found  usually  in  primary  or  transition  rocks. 
At  Borrowdale,  in  Cumberland,  which  yields  the  finest  plum- 
bago known,  it  occurs  in  nests  in  a  greenstone  rock,  which 
constitutes  a  bed  in  clay  slate,  together  with  felspar  porphyry, 
and  hornstone  porphyry.  In  Glenstrathfarrar,  in  Inverness- 
shire,  it  constitutes  nests  in  gneiss.  At  Arendal,  in  Norwayi 
it  is  found  in  a  quartz  rock.  In  the  United  States  of  America, 
it  is  met  with  in  various  rocks,  but  all  primary ;  sometimes  in 
granular  foliated  limestone,  sometimes  in  felspar,  and  some- 
times in  mica  slate. 

A  mineral  resembling  plumbago,  and  applied  to  many 
similar  purposes,  is  found  in  Ayrshire  in  the  coal  beds. 
There  is  a  mine  of  it  about  foiir  miles  from  New  Cumnock, 
belonging  to  the  Marquis  of  Bute.     The  plumbago  occurs  in 

•  Annals  of  Philosophy,  i.  209.  f  Ibid.  (2d  series)  ii.  107. 

%  This  column  gives  the  constituents  of  Ceylon  graphite,  as  analyzed  by 
Princep.     Ann.  dcs  Mines,  (3d  series)  v.  523. 
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the  sixth  bed  from  the  sur&ce,  the  bed  immediately  above 
and  ioiroediately  below,  consists  of  greenstone.  The  plum- 
bago is  mixed  with  anthracite  or  glance  coal,  and  constitutes 
a  bed  from  3  to  6  feet  thick.  It  is  occasionally  mixed  with 
greenstone. 

Another  mine  of  plumbago  exbts  on  the  banks  of  the  Ayr 
river,  about  8  miles  east  from  the  town  of  Ayr,  near  the  place 
where  the  celebrated  hones,  known  by  the  name  of  water  of 
Ayr  giones  are  found.  The  plumbago  in  this  mine,  however, 
is  far  from  being  pure,  and  indeed  is  rather  entitled  to  the 
name  of  anihraciU  than  of  plumbago.  It  is  not  fit  for  pencils, 
but  is  used  in  the  manufactory  of  black-lead  crucibles,  for 
polishing  cast  iron  gmteSj  and  to  obviate  friction. 

Sp.  3.  Anthracite, 
GlaBoe  coal  and  Columiuir  coal  of  Werner,  Kilkenny  coal.  Blind  coal.  Culm. 

This  b  a  species  of  coal  distinguished  from  common  coal  by 
its  higher  specific  gravity,  its  semimetallic  lustre,  and  by  its 
burning  without  emitting  smoke;  though,  when  it  contains 
moisture,  (as  is  frequently  the  case)  it  emits  a  low  yellow 
flaaie. 

The  colour  is  black ;  the  lustre  splendent  and  semimetallic. 
Sometimes  beautifully  iridescent.  It  is  opaque,  and  breaks 
Bsually  with  a  conchoidal  fracture.  Hardness  about  2.  In 
general  it  is  rather  harder  than  common  coal ;  though  this  is 
not  always  the  case. 

Specific  gravity  of  the  Pennsylvania  coal,  which  belongs  to 
this  species,  from  1*52  to  1*55;  that  of  Rhode  island  1*75.* 
I  found  that  of  Kilkenny  coal  1*4354.  Mohs  states  the 
q>eciiic  gravity  of  the  columnar  coal  from  Meissner,  to  be 
1.400,  and  that  of  the  glance  coal  from  Schonfield,  in  Saxony, 
1-482. 

I  have  never  seen  it  under  any  regular  form.  But  Hauy 
states  that  it  has  been  met  with  in  the  coal  mines  of  Berg,  on 
the  right  l)anks  of  the  Rhine,  in  imperfect  acute  octahedrons. 
He  considers  the  primary  form  to  be  that  of  the  regular  six- 
aided  prism. 

By  friction  when  insulated,  it  acquires  negative  elec- 
iricit)'. 

Anthracite  when  pure  consists  almost  entirely  of  carbon,  in 
that  black  stale  in  which  it  exists  in  charcoal.     Kilkenny  coal 

»  Silliman'a  Jour.  x.  333. 
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leaves,  when  burnt,  4  per  cent,  of  ashes.  Two  varieties  of 
anthracite,  that  of  Lehigh,  in  Pennsylvania,  and  that  of 
Rhode  island,  were  analyzed  by  Mr.  Vanuxem,*  who  found 
the  constituents  as  follows : 


Lehigbcod. 

BbodeUaadcod. 

Carbon, 

. 

.     90-1 

90*03 

Water, 

a 

6*6 

4*90 

Silica, 

. 

.       1-2 

2*14 

Alumina, 

• 

11 

Oxides  of 

iron 

and  manganese,     0*2 

2*60 

99-2  99-57 

Anthracite  occurs  occasionally  in  primary  rocks.  Thus 
Ramond  found  specimens  of  it  in  gneiss,  on  the  table  land  of 
Troumou  in  the  upper  Pyrenees.  It  is  much  more  abun- 
dant in  transition  rocks.  The  Lehigh  coal  in  Pennsylvania, 
extends  in  length  100  miles,  partly  along  the  Susquehannah 
river,  till  it  is  lost  at  Peter's  mountain,  a  few  miles  above 
Harrisburgh.  The  mean  thickness  of  this  bed  of  anthracite, 
is  from  12  to  15  feet,  though  in  some  places  it  amounts  to 
from  30  to  40  feet  It  alternates  with  clay  slate,  mica  slate, 
and  a  micaceous  sandstone.f  And  Mr.  Maclure  informs  us, 
that  the  whole  of  that  part  of  the  country  is  transition.:^  A 
very  extensive  tract  of  anthracite  occurs  also  in  Rhode  island. 
This  coal  has  of  late  years  been  brought  into  conunon 
use  in  America.  Anthracite  occurs  also  in  the  common  coal 
measures.  This  is  probably  the  case  with  the  Kilkenny 
coal  in  Ireland.  It  is  certainly  the  case  with  the  Welsh 
ctiAn,  so  extensively  used  in  the  iron  works  in  South  Wales. 
Many  other  localities  of  it  in  the  common  coal  beds  might 
be  pointed  out,  both  in  Great  Britain  and  on  the  contir 
nent. 

Sp.  4.  Bituminous  Mineral  CoaL 
Brown  coal,  black  coal,  slate  coal,  moorcoal,  jet,  &c. 

This  very  important  mineral  occurs  in  the  earth,  in  beds 
usually  alternating  with  slate  clay  and  sandstone,  and  is  em- 
ployed very  abundantly  in  this  country  as  an  article  of  fiieL 
A  great  number  of  different  kinds  have  been  described,  but 
it  will  be  sufficient  if  we  notice  the  following  sub-species, 
which  constitute  the  common  varieties  in  this  country. 

♦  Annals  of  Philosophy,  f2d  series)  xi.  105. 
f  See  a  description  by  Mr.  Cist  in  Silliman's  Jour.  iv.  1 .  %  Ibid. 
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I.  Caking  Coal. 

Wlien  this  coal  is  heated,  it  breaks  into  a  great  number  of 
small  pieces.  When  the  heat  is  raised  to  a  certain  point  the 
coal  meltSy  and  all  the  fragments  become  united  together  in 
one  solid  mass.  It  is  to  this  property  that  the  name  of  caking 
coal  is  owing. 

The  colour  is  velvet  black,  or  in  some  places  greyish  black. 
Lustre  shining,  resinous.  The  principal  fracture  is  straight, 
slaty ;  the  cross  fracture  partly  small  g^ned  uneven,  when 
the  lustre  is  only  glistening ;  partly  small  conchoidal,  when 
the  lustre  is  skining.  It  is  not  uncommon  to  find  in  it  thin 
seams,  exactly  similar  to  wood  charcoal. 

It  is  soft,  and  very  easily  frangible.  The  fragments  have 
more  or  less  of  a  cubic  shape.  Soils  the  fingers;  specific 
gravity  1-269.  It  catches  fire  very  readily,  and  bums  with  a 
lively  yellow  flame ;  but  in  consequence  of  its  caking  property 
it  requires  to  be  frequently  stirred  to  admit  the  free  ingress 
of  air,  otherwise  it  is  extinguished.  It  is  a  lasting  coal,  and 
g^ves  out  much  heat ;  but  it  requires  care  to  manage  it  well 
io  a  common  fire. 

The  best  Newcastle  caking  coal  contains  1^  per  cent  of 
earthy  matter.  The  combustible  portion  is  a  compound  of 
carbon,  hydrogen,  azote  and  oxygen,  in  the  following  pro- 
portions: 

3d  atoms  carbon,      =  24*75 
11  atoms  hydrogen,  =     1*375 
3  atoms  azote,         =:    5*25 
1  j  atoms  oxygen,     =    1*5 


32*875* 
The  principal  beds  in  the  Newcastle  coal  field  consist  of  this 
kind  of  coal.  It  constitutes  the  sixth  bed  (reckoning  from 
the  sur£EU!e)  of  tbe  Glasgow  coal  field.  The  coal  at  Hurlet, 
about  5  miles  south-west  from  Glasgow,  is  a  caking  coal.  It 
occurs  also  at  Bannockburn,  and  in  various  places  in  Fife- 
shire. 

II.  Splint  CoaL 

This  coal  constitutes  the  fifth  of  the  Glasgow  beds,  or  the 
lowest  bed  at  present  wrought. 

It  is  thin,  varying  from  thirty  inches  to  three  feet.  It 
occurs  also  occasionally  in  the  other  Glasgow  beds,  particularly 

*  AnnaU  of  Philosophy,  xiv.  91. 
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the  second.     It  is  the  most  valuable  of  the  Glasgow  coal,  and 
always  sells  at  a  higher  price  than  the  cherry  or  soft  coaL* 

The  colour  is  black,  with  a  slight  shade  of  brown.  The 
lustre  is  between  glimmering  and  glistening ;  resinous ;  lustre 
of  the  streak  between  glistening  and  shining.  Thin  layers 
of  cherry  coal  often  pervade  splint  coal ;  they  are  easily  dis- 
tinguished by  their  superior  lustre. 

The  principal  fracture  is  imperfect,  curve  slaty ;  cross  frac- 
ture  fine  grained  uneven  and  splintery. 

Soft,  but  difficultly  frangible ;  much  more  so  than  any  other 
species  of  coal.  Hence  the  reason  why  the  term  hard  coal  is 
often  applied  to  it.     The  specific  gravity  is  1*290. 

It  requires  more  heat  to  kindle  it  than  either  caking  or 
cherry  coal ;  but  when  once  thoroughly  lighted  it  constitutes 
a  lasting  and  clear  fire,  which  gives  out  much  heat. 

The  best  splint  coal  which  I  have  met  with  contains  about 
9*5  per  cent,  of  earthy  matter.  The  combustible  portion  is  a 
compound  of  carbon,  hydrogen,  azote  and  oxygen,  in  the  fol- 
lowing proportions : 

28  atoms  carbon,       21*00 
14  atoms  hydrogen,     1*75 
1  atom  azote,  1*75 

S^  atoms  oxygen,       3*5 


28-00+ 


III.  Cherry  Coal. 

This  constitutes  the  greater  part  of  the  four  uppermost 
Glasgow  coal  beds,  especially  the  third  and  fourth  beds.  The 
Staffordshire  coal  seems  to  be  similar  in  its  nature. 

Colour  velvet  black,  with  a  slight  intermixture  of  grey; 
the  lustre  is  sometimes  splendent,  sometimes  shining.  When 
the  lustre  is  shining,  the  coal  has  exactly  the  appearance  of 
caking  coal ;  but  is  easily  distinguished  as  it  wants  the  pro- 
perty of  softening  and  caking  when  heated.  The  lustre  is 
resinous. 

Principal  fracture  straight,  slaty.  The  different  slates  or 
plates  differ  in  their  lustre;  some  of  them  are  splendent, 
others  only  shining.  The  surface  is  smooth;  when  the 
lustre  is  splendent  the  surface  is  specular,  but  when  only 

*  The  difference  is  about  one  shilling  per  waggon,  of  24  Cwt. 
f  Annals  of  Philosophy,  xiv.  92. 
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ahiJiii^,  the  surface  is  merely  even.  Cross  fracture  usually 
flat  eoochoidal  and  specular  splendent  In  some  places  it 
bat  occasionally  the  aspect  of  wood  charcoal 

Its  hardness  is  about  the  same  as  that  of  caking  and  splint 
ooaL  But  it  is  very  easily  frangible.  Hence  there  is  a  good 
deal  of  waste  in  mining  it,  and  as  it  does  not  cake,  the  frag- 
meota  can  be  used  only  for  furnaces.  Near  Birmingham,  the 
loaa  in  mining,  including  the  pillars,  amounts  to  two-thirds  of 
the  whole. 

The  fragments  are  rectangular,  and  approach  the  cubic 
form.     The  specific  gravity  is  1.265. 

When  exposed  to  heat  it  readily  catches  fire,  and  bums 
with  a  clear  yellow  flame,  giving  out  a  great  deal  of  heat 
It  boms  away  much  fiaster  than  either  caking  or  splint  coal. 

When  burnt  it  leaves  about  ten  per  cent  of  ashes.  The 
combustible  portion  is  a  compound  of  carbon,  hydrogen,  azote, 
and  oxygen  in  the  following  proportions : 

84  atoms  carbon,       =  25*5 
84  atoms  hydrogen,  =    4*25 
2  atoms  azote,  =    3*5 

1  atom  oxygen,        =     1*0 

34*25* 
As  this  is  the  most  beautiful,  it  is  at  the  same  time  the  most 
abundant  species  of  mineral  coaL     It  has  got  the  name  cherry, 
from  the  colliers,  in  consequence  of  its  lustre  and  beauty. 

IV.  Ccmnd  Coal. 

This  species  of  coal  is  said  to  have  got  its  name  because 
when  kindled  it  burns  with  a  clear  flame,  like  a  candle.  It 
abounds  at  Lesmahago,  about  twenty  miles  from  Glasgow- 
It  is  found  in  different  parts  of  Ayrshire,  where  it  is  made 
into  inkhoms,  snuff  boxes,  and  other  similar  ornaments.  It 
abounds,  as  is  well  known,  at  Wigan,  in  Lancashire ;  there  is  a 
mine  of  it  in  Lord  Anglesea's  park  at  Beaudesert  near  Coven- 
Xry.     What  is  called ^W,  is  merely  a  variety  of  cannel  coaL 

The  colour  is  dark  greyish  black,  sometimes  brownish 
black ;  the  lustre  is  glistening,  resinous ;  it  takes  a  good 
polish ;  the  fracture  is  usually  large  and  flat  conchoidal. 
In  the  great  this  kind  of  coal  is  frequently  slaty. 

*  Annals  of  Philosophy,  xiv.  93. 
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In  some  varieties  the  fragments  approach  the  cubic  shape, 
in  others  they  are  wedge-shaped,  or  even  quite  irregular. 

Soft;  sectile;  does  not  soil  the  fingers;  rather  difficultly 
firangible;  specific  gravity  1*272. 

When  applied  to  the  flame  of  a  candle  it  catches  fire  and 
bums  with  a  clear  yellow  flame,  without  melting.  On  this 
account  it  is  frequently  employed  to  give  light,  as  a  substitute 
for  candles.  If  a  large  piece  be  put  on  the  fire,  it  splits  into 
folise,  and  if  the  flat  side  of  these  folise  be  laid  over  the  fire, 
the  pieces  fly  off  with  a  crackling  noise,  and  are,  many  of 
them,  driven  to  a  considerable  distance.  Hence  the  reason 
why  the  term  parrot  coal  is  applied  to  this  variety  in  Scotland 

This  coal  at  an  average  contains  about  11  per  cent  of 
earthy  matter.  The  combustible  portion  is  composed  of  car* 
bon,  hydrogen,  and  azote,  in  the  following  proportions : 

1 1  atoms  carbon,       =    8*25 

22  atoms  hydrogen,  =:    2*75 

1  atom  azote,  =    1*75 


12*76' 


V.   Wood  CoaL 

As  a  variety  of  mineral  coal,  we  ought  to  mention  wood 
coal,  or  broum  coal,  as  it  has  been  termed  by  Werner,  which 
occurs  usually  in  the  newest  formations ;  it  has  all  the  appear- 
ance of  wood,  and  obviously  consists  of  trees  that  have  been 
softened,  probably  by  moisture,  and  then  squeezed  flat  by 
pressure.  The  deposite  at  Bovey,  in  Devonshire,  constitutes 
one  of  the  best  examples  of  this  kind  of  coaL  Its  colour  is 
brown  or  grey,  differing  a  good  deal  in  the  shade ;  the  textuf e 
of  the  wood  is  preserved,  and  it  bums  exactly  as  wood  does; 
so  that  there  cannot  be  the  least  doubt  about  its  origin. 
Indeed,  the  common  opinion  is,  that  mineral  coal  in  general 
owes  its  origin  to  vegetable  matter;  but  the  occurrence  of 
anthracite  in  primary  rocks  constitutes  a  difficulty  in  the  adop- 
tion of  this  theory  in  every  other  respect  so  plausible. 

Sp.  5.  Asphalt. 
Black  mineral  resin  of  Mohs ;  bitumen,  petroleum,  naphtha,  &;c. 

This  substance   occurs  in   considerable  quantity  on  the 

^  Annals  of  Philosophy,  xiv.  94. 
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fthores  of  the  Dead  Sea,  and  on  the  surface  of  a  lake  in 
Trinidad.  There  is  a  thick  bed  of  it  in  Albania,  from  which 
the  Greek  fire,  so  celebrated  in  the  middle  ages,  was  princi- 
pally formed. 

When  solid,  it  has  a  black  colour,  but  is  frequently  also 
brownish  and  reddish.  The  streak  is  usually  unchanged ;  but 
sometimes  lighter  than  the  colour  of  the  asphalt 

Hardness,  2.  Friable;  sectile;  lustre  resinous;  fracture 
omdioidal,  more  or  less  perfect  The  specific  gp^vity  varies 
from  1-073  to  1*160.     Klaproth  states  it  as  high  as  1-205. 

When  heated  it  melts,  gives  out  a  bituminous  smell,  and 
coloorless  naphtha  may  be  distilled  from  it  Neither  acids 
nor  alkalies  are  capable  of  acting  on  it ;  but  it  dissolves  in 
naphtha,  and  in  the  fixed  and  volatile  oils. 

NaphthOf  which  issues  occasionally  from  the  earth  in  various 
countries,  especially  Persia,  is  a  colourless  transparent  liquid, 
very  volatile,  and  about  f  ths  of  the  weight  of  water.  It  is 
very  combustible,  and  appears  to  be  a  compound  of  carbon 
and  hydrogen  in  equal  atoms,  seemingly  six  atoms  of  each. 
When  naphtha  is  exposed  to  the  air,  its  colour  deepens,  and 
its  consistency  increases,  and  it  gpradually  assumes  the  form  of 
petroleum^  a  brown  bituminous  oily  looking  matter,  which 
occasionally  floats  on  the  surface  of  springs  issuing  from  coal 
beds.  When  the  petroleum  is  heated,  it  gives  out  naphtha, 
and  leaves  a  quantity  of  asphalt  Pit  coal,  when  distilled, 
yields  also  naphtha.  Hence  naphtha  seems  to  be  the  part  of 
a  series  of  substances  which  graduate  into  each  other,  and  the 
last  of  the  series  is  pit  coal.* 

Sp.  6.  Elastic  Bitumen. 
Mineral  caoutchouc  of  Rirwan. 

This  mineral  was  first  discovered  in  the  forsaken  lead  mine 
of  Odin,  which  is  situated  near  the  base  of  Mamtor,  to  the 
north  of  Castletown,  in  Derbyshire.  It  was  first  noticed  by 
Dr.  Lister,  in  1673.t  He  called  it  a  subterraneous  fungus, 
and  is  uncertain  whether  it  belongs  to  the  vegetable  or  mineral 
kingdom.  It  was  first  accurately  described  by  Mr.  Hatchettf 
In  I8I6,  it  was  discovered  by  M.  Olivier  of  Angers,  in  the 


*  From  the  late  ezpenments  of  Reichcnbach,  naphtha  appears  to  be  a 
very  complex  substance ;  and  Dr.  Christison  and  Dr.  Gregory  have  shown 
tbiU  two  liistinct  species  of  natural  naphthu  mrur. 

t  Phil.  Trans,  viii.  p.  6179.  t  Linnaean  Trana.  iv.  14G. 
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coal  mine  of  Montrelais,  at  the  depth  of  230  feet.  Haii»- 
mann  states  that  it  has  been  observed  also  at  Neufchatel,  and 
in  the  island  of  Zante.* 

Its  colour  is  blackish  brown  of  various  shades. 

Internally  it  is  shining  and  glistening;  lustre  resinoiiB; 
fracture  conchoidal;  translucent  on  the  edges;  very  soft; 
sectile  ;  soft  and  elastic,  flexible.  The  specific  gpravity  of  the 
Derbyshire  variety,  as  determined  by  Hatchett,  varies  firom 
0*9053  to  1*233  ;  that  of  the  French  is  lighter  than  water. 

It  catches  fire  readily,  and  burns  with  a  lively  yellow  flame, 
giving  out  a  bituminous  odour.  The  English  and  Frendi 
varieties  were  subjected  to  analysis  by  M.  Henry,  janior.t 
The  results  were  as  follows : — 


English  Tariety. 

Carbon,                 0-5225 

French  variety, 

0-5826 

Hydrogen,            0-0746 
Azote,                   0-0015 

0-0489 
0-0010 

Oxygen,               0-4011 

0-3675 

1-0000 

1-0000 

This  corresponds  with 

35  atoms  carbon, 

=  26-25 

3  atoms  hydrogen, 
2  atoms  oxygen, 

=    0-375 
=    2000 

28-625 

for  the  English  variety ;  and 

41  Carbon, 

=  30-75 

2  Hydrogen, 
2  Oxygen, 

=    0-25 
=    2-00 

33 

for  the  French  variety. 

It  is  obvious  that  these  numbers  can  be  considered  only 
rude  approximations  to  the  truth. 

Sp.  7.  RetinasphcdtunL 

This  mineral  was  first  observed  accompanying  Bovey  coal 
in  Devonshire,  and  was  noticed  by  Dr.  Milles.):  Its  nature 
was  afterwards  more  accurately  determined  by  Mr.  Hatchett$ 
It  was  found  afterwards  by  M.  Voight  in  a  bed  of  bituminous 


♦  Handbuch,  iii.  273. 
X  Phil.  Trans,  li.  586. 


f  Ann.  des  Mines,  xii.  269. 
$  Ibid.  1804,  p.  401. 
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r<  »  earth  near  Helbra,  in  the  county  of  Mansfield;* 

800Q  after  it  was  discovered  in  the  neighbourhood  of  Halle, 

d  of  brown  coal,  and  subjected  to  a  chemical  examination 

1       coh       is  pale  brown  ochraceous  yellow.     The  fracture 

perfectly  conchoidal.     It  appears  earthy  externally  ;  but 

broken  exhibits  a  slight  resinous  lustre ;  very  soft  and 

'  frangible.      It  is   usually,  when  first  dug  up,  elastic 

xible ;  but  loses  this  property  on  exposure  to  the  air. 

i  gravity,  as  determined  by  Hatchett,  was  1*185. 

]        '  '  described  by  Voight  is  said  to  be  very  light, 

even  swimming  in  water.     Bucholz  states  the  spe- 

g     ity  of  the  retinasphalt  found  near  Halle,  to  be  nearly 

t  stated  by  Hatchett 

Wl        Ik  it  melts,  smokes  much,  and  bums  with  a 

,  giving  out  a  fragrant  odour.     The  melted  mass, 

n  cold,       black,  very  brittle,  and  breaks  with  a  glossy 

tre«    The  Bovey  retinasphalt,  according  to  the  analysis  of 

Ha  ,  is  composed  of 

Resin,  .  .55 

Asphalt,         .  .41 

Earthy  matter,  .  3 

99J 
According  to  Bucholz,  the  retinasphalt  from  Halle  is  composed 
»f 

Resin  soluble  in  alcohol,  .         91 

Resin  insoluble  in  alcohol,  .  9 


100§ 

Sp.  8.  Scheererite.W 
Prismatic  resinous  naphthaline  of  Koenlein. 

This  substance  was  observed  in  the  year  1 822,  in  the  beds  of 
»rown  coal  at  Uznach  in  Switzerland.  These  beds  are  from 
f  to  6  feet  thick,  and  belong  to  a  very  recent  formation.f 

The  colour  of  the  mineral  is  white,  or  sometimes  greenish 
T  yellowish,  like  talc.     It  has  the  form  of  small  needle-shaped 

•  Jour  dcf  Mines,  xv.  77.  t  Schwei^^r's  Jour.  i.  290. 

X  PhiL  Trans.  1804,  p.  404.  §  Schweigger's  Jour.  i.  293. 

I  Th'is  name  was  given  by  Slromeyer,  from  M.  Scheerer,  who,  it  seems, 
rtt  obsenred  the  mineral. 
1  Poggcndorf' s  Annalen  der  Physick,  xii.  336. 


60  CARBON. 

crystals,  and  is  deposited  in  hollows  in  the  brown  coal ;  lustre 
resinous. 

Soft ;  translucent ;  very  easily  frangible  ;  without  taste  or 
smell,  even  when  rubbed. 

Specific  gravity,  according  to  Macaire  Princep,  0*65,  that 
of  water  being  1. 

Stains  paper  like  oiL 

It  melts,  according  to  Macaire  Princep,  when  heated  to 
IIP,  and  boils  at  the  temperature  of  197^^. 

It  dissolves  very  slowly  in  alcohol ;  ether  is  a  better  solvent, 
and  so  is  warm  oil  of  turpentine.  It  does  not  combine  wi& 
alkalies.  It  dissolves  slowly  in  dilute  sulphuric  add,  and 
communicates  a  red  colour  to  the  liquid.  When  heat  if 
applied,  the  solution  becomes  iirst  brown  and  then  blade,  and 
charcoal  is  at  last  deposited.     It  is  soluble  in  the  fat  oils. 

Catches  fire  easily,  and  burns  with  a  pale  flame,  giving  oat 
much  smoke. 

According  to  the  analysis  of  M.  Macaire  Princep,  it  ii 
composed  of 

Carbon,         73,  or  1  atom  *?  ^^^j    • 
Hydrogen,    24,  or  2  atoms  5 

It  is  obvious  from  its  properties  and  constitution  that  Scheer- 
erite  is  quite  a  different  substance  from  naphthaline. 

Sp.  9.  Mineral  Tallow. 

Hatchettine  of  Ck)nybeare — Bergfet. 

This  substance  is  noticed  by  Mr.  Kirwan  in  his  Mineralogy 
(vol.  ii.  p.  47,)  but  it  has  not  found  a  place  in  modern  systems 
of  mineralogy.f 

It  was  first  found  by  some  peasants  on  the  coast  of  Finland, 
in  the  year  1736.  Afterwards  a  similar  substance  occurred 
in  one  of  the  Swedish  lakes,  and  M.  Hermann,  a  physician  in 
Strasburg,  discovered  a  similar  substance  in  the  water  of  a 
fountain  near  that  city.  There  is  a  fine  specimen  of  it  in 
the  Hunterian  Museum  at  Glasgow,  which  was  found  near 
Inverary,  in  the  County  of  Argyle.  I  have  another  specimen 
in  my  possession,  which  was  found  in  a  moss  near  Oban,  in 
the  same  county.     The  Hatchettine  of  Conybeare  seems  to 


*  Poggendorf's  Annalen  der  Physick,  xy.  294. 
f  PhillipB  indeed  gives  an  account  of  it  under  the  name  of  HiUchettme 
Mineralogy,  p.  374.     Magellan  also  notices  it  from  Kirwan,  in  his  English 
edition  of  Cropstedt's  Mineralogy.  ^ 
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be  a  variety  of  the  same  substance.  It  was  found  by  him  in 
1820,  in  the  ironstone  of  Merthyr  Tydvil,  in  South  Wales.* 

It  is  white,  and  has  nearly  the  consistency  of  spermaceti ; 
but  does  not  exhibit  any  appearance  of  crystallization ;  soft ; 
fracture  even ;  tasteless ;  lustre  resinous  or  waxy.  It  melts 
when  heated  to  1 18%  and  boils  at  290". 

ItB  specific  gpravity  is  not  easily  determined,  because  it  is 
diflfeult  to  free  it  from  air.  After  standing  under  the  vacuum 
of  an  air  pump  for  24  hours,  the  specific  gpravity  was  0-8035. 
Afker  fusion  the  specific  gravity  was  0*983.  This  I  consider 
m  the  true  gravity,  because  by  fusion  the  air  bubbles  were 
expelled,  and  the  cavities  in  it  filled  up.  It  is  partly  but  not 
completely  soluble  in  alcohol.  It  does  not  form  a  soap,  nor 
combine  with  soda. 

The  Hatchettine  is  not  quite  so  firm  as  the  mountain  tallow. 
Its  colour  is  greenish  yellow,  the  texture  is  slightly  flaky,  and 
it  is  not  opaque  as  mountain  tallow  is,  but  slightly  translu- 
cent. It  melts  according  to  Conybeare  at  170",  and  is  lighter 
than  water.  In  its  chemical  properties  it  agrees  with  moun- 
tain tallow. 

The  analogy  between  mountain  tallow  and  Scheererite,  is 
very  considerable.  Probably  they  will  ultimately  be  found 
only  varieties  of  the  same  substance. 

Sp.  10.  Amber, 

This  mineral  has  been  known  since  the  commencement  of 
history,  and  was  employed  by  the  ancients  as  a  medicine,  and 
worn  by  them  as  an  ornament.  Theophrastus,'  who  lived 
three  hundred  years  before  the  Christian  era,  mentions  it  as  a 
stony  body,  by  which  probably  he  meant,  that  like  stones  it 
was  dug  out  of  the  earth. 

Amber  is  cast  ashore  on  the  north  coast  of  Germany,  from 
the  Baltic,  and  on  the  east  coast  of  England,  from  the  German 
ocean.  It  is  dug  up  in  considerable  quantities  in  North 
Prussia,  from  which  the  great  supply  of  amber  comes.  It  is 
found  there  in  beds  of  bituminous  wood,  from  which  it  is 
disengaged  by  the  action  of  the  waves,  and  in  the  mines  it  is 
deposited  in  considerable  quantity  below  the  bituminous  wood. 
It  has  been  observed,  also,  in  a  similar  position  in  Sicily, 
Spain,  France,  Greenland,  China,  &c. 

Insects    and   other  organic   bodies   are    frequently    found 

*  Aniials  of  Philosophy ,  ('id  scries  j  1.  13(>. 
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engaged  in  it.     From  this,  it  has  been  concluded,  that  it 
originally  exuded  from  trees  in  a  liquid  state,  and   that  it 
gradually  became  solid  by  exposure  to  the  air. 

It  occurs  in  irregular  forms,  grains  and  spheroidal  masses; 
fracture  conchoidal;  surface  uneven  and  rough.  It  has  never 
been  observed  in  crystals. 

Its  colour  is  yellow,  passing  into  red,  brown,  and  white, 
streak  white ;  often  transparent,  sometimes  only  translucent 

Hardness  2  or  2*5.  Specific  gravity  of  yellow  amber  as 
determined  by  Mohs  I'OSl. 

When  rubbed,  it  becomes  negatively  electric.  When 
rubbed,  pounded,  or  burnt,  it  gives  out  an  agreeable  odour. 

When  heated,  it  swells  and  burns ;  when  distilled,  it  yields 
succinic  acid. 

Amber  is  capable  of  being  turned  on  the  lathe  and  polished. 
It  then  possesses  great  beauty,  and  is  occasionally  employed 
as  an  ornament 

It  contains  at  least  five  different  substances,  namely,  1.,  a 
volatile  oil,  to  which  it  owes  its  aromatic  smell.  It  exists  in 
small  quantity.  Doubtless  it  was  originally  abundant,  and 
gave  fluidity  to  the  amber.  2.  A  yellow  resin  easily  soluble 
in  alcohol,  ether,  and  alkalies.  3.  A  resin  soluble  in  hot 
alcohol,  and  precipitating  in  a  white  powder  as  the  solution 
cools.  4.  Succinic  acid.  5.  A  substance  insoluble  in  alco- 
hol, ether,  and  alkalies,  similar  to  a  substance  found  in  lac 

Sp.  11.  Highgate  resin, 

'  Fossil  copal  of  Aiken. 

This  mineral  was  discovered  about  the  year  1812,  during 
an  attempt  to  pass  a  tunnel  through  Highgate  Hill,  on  the 
north  side  of  London.  It  was  in  small  pieces  without  any 
regular  shape.  The  colour  was  muddy  yellowish  brown; 
semitransparent ;  lustre  resinous ;  brittle ;  hardness  2*5 ; 
specific  gravity  1'046. 

When  heated  it  melts  into  a  limpid  fluid,  and  gives  out  a 
resinous  and  aromatic  odour.  Takes  fire  at  the  flame  of  a 
candle,  and  burns  all  away  without  leaving  any  residue.  In- 
soluble in  potash  ley  and  acetic  acid.  Soluble  in  ether,  and 
partially  in  alcohol. 

Genus  II.     Boron. 
Roron,  which  constitutes  the  base   of  boracic   acid,   is  a 
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blade  substance,  somewhat  like  charcoal,  which  has  never 
been  met  with  in  the  mineral  kingdom.  But  the  combination 
of  boron  and  oxygen,  known  by  the  name  of  boracic  acid, 
occurs  in  that  kingdom,  and  constitutes  the  only  species 
belonging  to  this  genus  at  present  known. 

Sp.  1.  Boracic  Acid. 
Sassolin  of  Reuss. 

Tbis  acid  is  rare  in  the  mineral  kingdom.  It  has  been 
observed  in  the  craters  of  certain  volcanoes,  particularly  in 
that  of  Volcano,  one  of  the  Lipari  islands,  where  it  was  first 
observed  by  Mr.  Smithson  Tennant,  and  afterwards  by  Dr. 
Holland.  It  was  first  observed  as  a  deposit  from  the  hdt 
springs  at  Sasso,  a  city  in  Sienna,  Italy.*  It  exists  also 
abundantly  in  the  Lagoni,  in  Tuscany,  and  considerable 
quantities  of  it  are  imported  into  this  country  to  be  converted 
into  borax  for  the  use  of  the  potteries. 

The  boracic  acid  from  Vulcano  is  in  small  scales,  translucent, 
having  a  pearly  lustre,  and  a  white  colour,  except  when  tinged 
yellow  by  an  accidental  mixture  of  sulphur. 

It  is  very  light,  and  the  scales  adhere  to  the  fingers.  Its 
taste  is  slightly  saline,  and  it  is  soluble  in  water,  by  which  it 
may  be  separated  from  all  admixture  of  sulphur.  The  pro- 
portion of  sulphur,  as  Stromeyer  has  shown,  varies  from  5  to 
20  per  cent,  proving  that  it  is  not  chemically  combined,  but 
only  mechanically  mixed. 

When  put  into  the  flame  of  a  candle,  it  at  first  tinges  it 
green;  but  when  the  water  of  crystallization  is  completely 
dissipated  the  g^een  tinge  disappears.  Stromeyer  has  shown 
that  this  boracic  acid  is  pure,  and  that  it  retains  its  water  of 
crystallization  .f 

The  variety  called  sassolin  occurs  in  stalactites  having  a 
white  colour,  here  and  there  spotted  with  Isabella  yellow. 
It  has  a  smooth  and  soapy  feel,  and  is  composed  of  small 
scales. 

Vulcanic  boracic  acid  is  pure,  if  we  except  the  occasional 
admixture  of  sulphur.  Sassolin  was  found  by  Klaproth  to 
contain  tlie  following  substances : — 

•   Hciicc  the  name  Sajtsoim.  f  Untersuchungcn,  p.  280. 
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Hydrous  boracic  acid, 

•             •             • 

81*SS 

Sulphate  of  manganese 

with  some  iron, 

10-50 

Sulphate  of  lime, 

2*83 

Silica,     . 

2*66 

Carbonate  of  lime, 

1-66 

Alumina, 

0-66 

Peroxide  of  iron, 

OSS 

99-97» 
The  foreign  bodies  are  obviously  mechanical  mixtures. 
Boracic  acid  is  very  seldom  found  in  the  mineral  kingdom 

combined  with  bases.     Only  three  species  containing  it  are 

at  present  known  to  exist     These  are, 

1.  Borax  or  biborate  of  soda. 

2.  Boracite,  or  biborate  of  magnesia. 

3.  Tourmalin,  which  contains  biborate  of  lithia  combined 
with  two  silicates. 

Genus  IIL     Silicon. 

Silicon,  which  constitutes  the  base  of  silica,  has  never  yet 
been  met  with  in  the  mineral  kingdom,  but  the  combinatioD 
of  it  with  oxygen,  called  sUica,  is  exceedingly  abundant,  and 
presents  itself  under  so  many  forms,  that  it  has  been  sulh- 
divided  into  no  fewer  than  eight  different  species.  Of  these 
we  shall  now  give  a  description. 

Sp.  1.  Quartz. 
Rock  crystal,  amethyst,  cantalite,  dragonite,  iron  flint,  prase,  rose  quarts, 

milk  quartz,  siderite. 

Quartz  constitutes  one  of  the  most  abundant  of  minerals, 
being  one  of  the  constituents  of  granite,  gneiss,  mica  slate, 
and  sandstone. 

Its  colour  when  pure,  is  white ;  but  it  is  often  coloured 
violetj  when  it  is  called  amethyst;  red,  when  it  is  called  rote 
quartz  ;  green,  when  it  is  called  prase  ;  yellowish  green,  when 
it  is  called  cantalite  ;  yellow,  when  it  is  called  Indian  topaz, 
or  caimgorum  stone.  It  occurs,  also,  blue,  when  it  is  called 
siderite;  smoke-grey,  brown,  and  black,  or  blackish  brown. 
When  transparent  and  colourless,  it  is  called  rock  crystal. 

*  Bcitrdgc,  Hi.  97. 
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Oft 


The  frmctnre  is  small  coochoidal.  Cleava^i  may  be 
diseoTered  parallel  to  the  bees  of  a  triangular  dodecahedron, 
compoaed  of  two  six-sided  pyramids  applied  base  to  base; 
but  qnarti  cannot  be  said  to  have  a  foliated  structure. 

It  occurs  very  frequently  crystallized,  and  the  most  common 
fonn  is  a  six-sided  prism   terminated    by 
nx-«ided  pyramids.     The  primary  form  is  a 
rhombohedron  deviating  but  a  few  degrees 
from  •  cube. 

P  on  P'  94»  16' 

Tbia  primary  form  is  sometimes  met 
witii ;  but  by  &r  the  most  common  form 
U  a  regular  six-sided  prism  terminated  by 
flix-aided  pyramids. 

M  on  M'  120". 
M  on  P  141°  40'. 
P  on  T  133"  48'. 

When  the  intervening  prism  is  wanting,  the 
crystal  becomes  a  dodecahedron   composed   of    | 
two  six-sided  pyramids  applied  base  to  base.     ^ - 
Tbe  two  adjacent  faces  of  each  pyramid  are 
inclined  to  each  other  at  angles  76°  40'. 

Sometimes  the  angles  a,  a'  are  replaced  by  small  rhombs. 
Sometimes  the  face  M  is  much  broader  than  the  two  contigu- 
ous iaces  of  the  prism  M'.  Sometimes  all  the  edges  of  the 
pyramids  are  replaced  by  tangent  planes.  The  relative  size 
of  tbe  &ces  varies  exceedingly. 

Lustre  splendent  and  vitreous  in  the  crystallized  speci- 
mens. Sometimes  the  lustre  inclines  to  resinous.  Sometimes 
it  is  only  shining  or  gUmroeriug. 

Crystals  often  transparent,  sometimes  only  translucent. 
The  amorphous  specimens  sometimes  opaque,  or  only  trans- 
loceot  on  the  edges. 

Refracts  doubly. 

Hardness  7.  Specific  gravity  of  a  snow-white  crystal 
2<90.»  Hauy  gives  tbe  specific  gravity  26701.t  Accord- 
ing to  Brinson,  it  is  2-G54.  Reudant  found  the  specific 
gravity  to  vary  from  2-6413  to  2-fi541.t 

Before  the  blowpipe  it  undergoes  no  change  per  se;  but 
with  carbonate  of  soda,  it  fuses  with  brisk  effervesceuce  into 
a  transparent  glass. 


66  SILICON. 

When  pare,  it  is  composed  of  nothing  but  silica.  Traces 
of  alumina,  oxide  of  iron,  or  oxide  of  manganese,  are  found 
often  in  apparently  pure  specimens. 

Quartz  crystals  occur  most  commonly  in  cavities  in  granite. 
The  finest  specimens  are  found  in  Dauphin^,  the  Alps  of 
Saltzburg,  the  Tyrol,  Switzerland,  Piedmont,  and  Savoy. 
They  occur,  also,  in  the  islands  of  Madagascar  and  Ceylon* 
The  cairngorum  pebbles  are  found  near  the  source  of  the 
Dee,  at  the  head  of  Aberdeenshire,  in  the  highest  mountain- 
ous tract  in  Scotland.  But  deeper  yellow,  and  more  beauti- 
ful transparent  specimens  of  rock  crystal  are  brought  from 
Brazil.  Rose  quartz  occurs  at  Rabenstein,  near  Zwiesel,  in 
Bavaria  and  in  Siberia.  It  is  found,  also,  in  the  United 
States  of  America.  The  milk-white  varieties  are  from  Nor- 
way, Spain,  France,  &c. 

What  is  called  prase,  is  quartz  tinged  green  by  epidote. 
It  occurs  at  Breitenbrunn,  in  the  mining  district  of  Schwartz- 
enburgh,  in  Saxony. 

Sp.  2.  Kilpatrick  Quartz. 

In  the  amygdaloid,  which  constitutes  a  considerable  portion 
of  the  Kilpatrick  hills,  terminating  near  Dumbarton  on  the 
north  side  of  the  Clyde,  a  kind  of  quartz  occurs,  which  seems 
entitled  to  rank  as  a  separate  species. 

It  is  white  and  translucent,  and  constitutes  spheres 
about  the  size  of  a  hazel  nut,  mixed  abundantly  with  stil- 
bite  and  calcareous  spar.  I  have  not  seen  it  in  situ,  but  it 
seems  from  its  appearance  to  occur  in  cavities,  or  rifts  in  the 
rock. 

These  spheres  constitute  an  aggregation  of  crystals,  the 
forms  of  which  cannot  be  made  out,  but  the  exterior  termina- 
tion of  each,  when  examined  under  a  microscope,  appears  to 
be  a  four-sided  pyramid.  So  that  each  of  the  spheres  is 
studded  with  small  microscopic  four-sided  pyramids. 

The  hardness  is  7,  the  same  as  that  of  rock  crystal.  But 
the  specific  gravity  is  only  2*525. 

Its  constituents  were  found  to  be 

Silica,  .  .  96-2 

Water,  .  3-0 


99-2 
The  water  contained  traces  of  sulphuric  acid. 
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This  eonstitutefl  very  nearly 

18  atoms  silica,  •  86 

1  atom  water,  •  1*125 


87- 125 
The  presence  of  water,  the  smaller  specific  gravity,  and  the 
diflTerent  shape  of  the  crystals,  seem  to  warrant  the  propriety 
of  constituting  this  kind  of  quartz  into  a  peculiar  species. 

Sp.  3.   Calcedony. 
Bloodstone,  cameliaD,  Egyptian  pebble,  heliotrope,  sardonyx,  onyx, 

mocha  stone,  haytorite. 

Calcedony  seems  to  bear  the  same  relation  to  rock  crystal 
diat  common  stalactite  does  to  calcareous  spar.  It  occurs 
most  commonly  in  the  cavities  of  amygdaloidal  rocks;  though 
sometimes,  also,  it  constitutes  veins. 

Its  colour  is  most  commonly  grey,  of  various  shades  and 
degrees  of  intensity.  Blue,  green,  brown,  and  yellow,  are 
not  uncommon  colours.  It  is  also  said  to  have  been  observed 
of  a  brownish  black  colour.  In  some  of  the  varieties  various 
colours  appear  together  either  in  stripes  or  spots.  Sometimes 
thin  layers  of  different  colours  alternate  with  each  other. 

The  fracture  is  even  and  fine  grained.  In  some  cases  a 
fibrous  fracture  may  be  perceived. 

Most  commonly  calcedony  is  amorphous;  but  it  is  some- 
times found  crystallized  in  small  rhombohedrons,  having  the 
same  angles  as  the  primary  crystal  of  quartz.  This  shows 
that  the  difference  between  calcedony  and  quartz  lies  merely 
in  the  way  in  which  the  particles  have  been  united  together. 
Those  of  calcedony  have  been  deposited  from  a  liquid,  and 
have  in  general  solidified  too  rapidly  to  assume  a  regular 
form,  while  quartz  has  always  crystallized  either  regularly 
or  irregularly.  The  variety  called  Haytorite,  exhibits  pseudo- 
morphous  crystals,  which  Mr.  Levy  has  shown  to  be  analo- 
gous to  those  of  Humboldtite,  a  mineral  which  is  probably  a 
variety  of  datholite.* 

The  lustre  is  dull,  or  only  glimmering.  The  hardness  is 
the  same  as  that  of  quartz. 

It  is  generally  semi  transparent,  or  at  least  translucent. 
The  lightest  kinds  more,  and  the  darkest  less  so.  Some  of 
the  deepest  coloured  specimens  are  only  slightly  translucent. 

•  Phil  Mag.  (9d  teriei),  i.  38.     PhiUipt'  Mineralogy,  p.  379. 
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I  found  the  specific  gravity  of  a  very  pure  specimen  2*600. 
Two  specimens  were  found  by  Hoffman,  the  first  2*583^  the 
second  2*620.*  According  to  Brisson,  the  specific  gravity 
varies  from  2-583  to  2-664. 
Before  the  blowpipe,  it  behaves  exactly  as  quartz  does. 
Calcedony,  when  pure,  consists  of  silica  with  a  small  quan- 
tity of  water,  which  seems  not  enough  to  be  chemically  com- 
bined.     For  example,  Wohler  found  Haytorite  composed  of 

Silica,  .  .  98-5 

Peroxide  of  iron,  .  0*2 

Water,  .  .  0-5 

99-2t 
If  the  water  in  this  specimen  be  chemically  combined,  it 
would  be  a  compound  of 

114  atoms  silica,  .  228 

1  atom  water,  .  1*125 

229*125 

Now  this,  to  say  the  least  of  it,  is  rather  an  improbable 
combination. 

The  term  calcedony  is  generally  applied  by  dealers  to  the 
grey-coloured  varieties.  Those  that  have  a  red  colour,  are 
called  carnelian. 

Alternate  layers  of  brown  and  opaque  white  calcedony 
constitute  the  onyx.  When  the  colour  is  a  deep  brownish 
red,  or  by  transmitted  light  blood-red,  the  stone  is  termed 
sard.  Alternate  layers  of  sard  and  milk-white  calcedony 
constitute  sardonyx. 

Plasma  has  a  dullish  green  colour  with  yellow  and  whiddi 
dots,  and  a  glistening  lustre.  It  has  not  been  analyzed;  but 
is  considered  at  present  as  a  variety  of  calcedony. 

Heliotrope  has  a  deep  green  colour,  and  blood-red  spots 
are  ientrspersed  through  it.  From  this  latter  circumstance  it 
has  got  the  name  of  bloodstone. 

*  Handbuch,  ii.  111. 
t  Poggendorf*8  Annalen,  zii.  136.     I  found  a  calcedony  consUtiitiii^ 
spbericles  in  a  felspar  porphyry  from  the  Morne  mountuns,  Ireland,  ha^mif 
a  specific  gravity  of  2*641  composed  of 

SiUca, 95-15 

Alumina,  with  a  little  peroxide  of  iron,  .  1  *95 

Lime,         .......  2*25 

Water, 1 

100*35 
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CkryiCjpra«e  has  an  apple-green  colour,  and  in  other 
re^>ectB  approaches  calcedony.  Its  specific  gravity  is  stated 
in  some  mineralogical  systems  to  be  3.25,  on  the  authority  of 
Klaproth.  But  Klaproth,  in  the  paper  in  which  he  relates 
his  analysis  of  chrysoprase,  says  nothing  about  its  specific 
gniTity.*  Hoffmann  found  the  specific  gravity  to  be  2*608.f 
It  contains  96*16  per  cent  of  silica,  1  per  cent  of  oxide  of 
nickel,  with  a  very  little  lime,  magnesia,  alumina,  and  oxide 

of  iron4 

Mocha  stxme  is  calcedony,  containing  dendrites,  usually  of 
a  black  or  brown  colour;  but  sometimes  green,  and  bearing 
considerable  resemblance  to  certain  mosses. 

Agait  is  a  compound  mineral,  consisting  of  alternate  layers 
of  calcedony  and  quartz,  jasper,  heliotrope,  or  opaL  Calcedony 
is  usually  the  basis.  The  crystals  of  quartz,  or  amethyst, 
which  it  contains,  are  commonly  in  the  centre;  showing, 
when  it  occurs,  that  it  has  been  formed  by  depositions  of 
siliceous  matter  within  the  cavity.  After  the  first  layers  of 
calcedony  have  been  deposited,  the  silica  in  the  fluid  still 
remaining  in  the  central  portion  shoots  into  quartz  crystals, 
which  are  more  or  less  regular. 

Sp.  4.  TlinU 

Pyromachas,  pierre  a  fusil,  fcuerstein. 

This  mineral  occurs  in  great  abundance  in  common  chalk, 
in  which  it  is  deposited  in  tuberose  masses,  and  in  pretty 
regular  layers,  each  in  an  insulated  state.  It  is  found  also 
occasionally  in  amygdaloid,  being  sometimes  a  constituent 
of  agate.  It  is  said  also  to  occur  in  veins  both  in  primary  and 
transition  rocks. 

The  colour  is  usually  grey,  of  various  shades  and  degrees 
of  intensity.  Black,  brown,  yellow,  and  red,  are  the  colours 
intermixed  with  grey  in  this  mineral. 

Its  fracture  is  perfect  and  large  conchoidal.  It  is  never 
crystallized.  But  when  cavities  occur  in  it,  they  are  some- 
times lined  with  small  quartz  crystals  having  the  usual  form. 

Lustre  glistening  or  glimmering. 

It  is  translucent ;  the  blackish  varieties  only  on  the  edges. 

Hardness  7,  or  even  7*25.  It  is  very  fragile;  being 
exceedingly  easily  broken  by  a  blow. 

•    Bfitmgre,  ii.  127.        \   Handbuch,  ii.  90.       \  Klaproth,  Ibid. 
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Its  specific  gravity,  as  determined  by  Hoffiooan,  is  firom 
2.575  to  2-594.» 

When  two  pieces  of  flint  are  rubbed  against  each  other  in 
the  dark,  a  good  deal  of  light  is  given  out  with  a  pecnliar 
smell.  It  breaks  into  wedge-shaped  fragments.  It  gives 
abundant  sparks  with  steel,  and  therefore  is  commonly  fixed 
on  musket  locks,  to  kindle  gunpowder  by  striking  against 
the  pan  of  the  piece. 

Before  the  blowpipe  it  behaves  like  quartz. 
It  is  essentially  composed  of  silica,  with  a  little  combined 
water.     A  specimen  analyzed  by  Klaproth  contained 

Silica,  .  .  98-0 

Alumina,         .  .  0-25 

Oxide  of  iron,  .  0*25 

Water,  .  .  1*5 


100» 
If  we  admit  the  alumina  and  oxide  of  iron  to  be  accidental 
ingredients,  flint  will  be  a  compound  of 

37  atoms  silica,  •  .  74 

1  atom  water,  .  .  1*125 


75125 


Sp.  5.  OpaL 

Cacholong,  gyrasol,  hydrophane,  semiopal,  wood  opal,  opal  jasper. 

The  term  opal  is  usually  applied  to  minerals  having  a  cer- 
tain degree  of  transparency,  but  rendered  somewhat  opaque 
by  a  different  colour  floating,  as  it  were,  within  the  stone. 
This  colour  is  usually  milk-white,  constituting  what  is  called 
the  common  opal.  But  it  is  yellow,  brown,  red,  and  even 
green,  of  different  shades.  What  is  called  the  precious  opalf 
is  also  most  commonly  milk  white ;  but  when  held  in  a  proper 
direction  with  respect  to  the  light,  it  displays  a  beautiful  play 
of  colours,  blue,  green,  yellow,  and  red.  Most  commonly 
several  of  them  appear  together.  When  the  play  of  colours 
exhibits  only  the  red,  the  stone  is  called  Jire  opal ;  when  the 
texture  is  fibrous,  the  mineral  is  known  by  the  name  of  wood 
opal4 

*  Handbuch,  ii.  84.  f  Beitrage,  i.  46. 

i  The  opalus  of  the  ancients  (see  Plinii  Hist.  Nat.  lib.  37.  c.  36.)  aeeinft 
the  same  as  our  opal. 
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The  fractiire  of  the  opal  is  perfect  conchoidaL  In  what  is 
called  mmiopal^  it  is  flat  conchoidaL 

None  of  the  varieties  of  opal  have  been  observed  in  crystals. 

The  lustre  is  splendent  and  vitreous.  In  the  mother'Of'' 
pearl  opal  it  is  pearly,  and  in  the  semiopal,  the  lustre  is  resin- 
ous and  only  glistening. 

It  is  most  commonly  semitransparent  or  translucent  The 
Jbre  opal  is  transparent,  and  the  mother-of-pearl  opal  opaque. 

It  is  rather  softer  than  quartz.  Perhaps  the  hardness  may 
be  nearly  represented  by  6*75. 

The  specific  gravity  varies  from  2*015  to  2*21. 

It  is  infusible  before  the  blowpipe. 

The  precious  opal  has  not  been  analyzed.  The  common 
opal,  by  Klaproth's  analysis,  is  silica,  united  to  5  per  cent,  of 
water,  and  1  per  cent,  of  peroxide  of  iron.  Or,  considering 
the  iron  as  accidental,  it  is  a  compound  of 

10  atoms  silica,  .  20 

1  atom  water,  .  1*125 


21125 
Whether  the  water  be  really  in  chemical  combination  with 
the  silica,  is  not  known;  but  that  it  is  so  is  not  improbable. 

The  precious  opal  is  found  chiefly  at  Czscherwenitza,  near 
Kaschau  in  Upper  Hungary,  where  it  occurs  in  veins  in  a 
clay  porphyry,  considered  as  having  been  ejected  from  a 
volcano  long  since  extinct.  The  other  sub-species  have  been 
found  in  veins  in  primary  rocks  and  in  amygdaloid,  where 
they  are  associated  with  calcedony.  It  is  stated  also  in  books 
to  occur  in  beds,  but  no  locality  is  given. 

Sp.  6.  Jasper. 

Sinoplc,  ribbon  jasper,  Egyptian  jasper. 

This  mineral  is  easily  distinguished  from  the  other  species 
of  quartz  already  described,  by  its  opacity  and  by  the  darkness 
of  its  colours. 

It  is  a  hard  mineral,  having  a  conchoidal  fracture  and  a 
pretty  deep  colour,  either  brown,  yellow,  or  red.  The  lustre 
Is  inconsiderable,  and  most  commonly  resinous.  The  specific 
gravity  is  about  2-6. 

The  brown-coloured  mineral  which  occurs  so  abundantly  in 

rolled   pebbles  in   the  deserts  of  Egypt,  is  called  Egyptian 

jasper.     When  stripes  of  green,  yellow  and  red,  occur  on  the 

tame  mineral,  it  is  called  striped  jasper.     The  jasper  agate  is 
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reddish  white.     Several  colours  generally  appear  on  the  tame 

minerah 

Jasper  has  not  been  examined  by  modern  chemists ;  but  it 

seems  to  consist  of  silica  united  to  a  small  quantity  of  peroxide 

of  iron.     If  any  confidence  can  be  put  in  Kirwan's  analysis 

of  common  jasper,  it  consists  of 

Silica,        .  .  .75 

Peroxide  of  iron,  .  .         13 

Alumina,  •  .  0*5 

Lime,        .  .  .  0*2 


88-8» 
Were  we  to  consider  the  silica  and  peroxide  of  iron  to  be 
in  the  ratios  in  which  they  exist  in  jasper,  it  would  be  a  com* 
pound  of  14^  atoms  of  silica,  and  1  atom  of  peroxide  of  iron* 
But  the  analysis  requires  repetition. 

Jasper  occurs  in  veins  in  primary  and  transition  rocks.  It 
is  found  also  in  nodules,  and  associated  with  calcedony  in 
amygdaloid. 

Sp.  7.  Basanite. 
Lydian  stone,  touchstone,  flinty  slate. 

This  mineral  is  usually  met  with  in  beds  in  grey  rocks  and 
trap  rocks. 

Its  most  common  colour  is  grey;  ash  grey,  smoke  grey, 
and  pearl  grey,  are  the  most  frequent.  Sometimes  it  is  bluish 
grey.  Shades  of  yellow,  brown,  and  red,  are  not  uncommon. 
Frequently  it  presents  zoned,  striped,  or  undulating  delinea- 
tions. When  greyish  black  or  velvet  black,  it  is  called 
Lydian  stone  or  basaniie.  The  other  colours  belong  to  Flinif 
slate. 

The  fracture  of  flinty  slate  is  slaty,  that  of  basanite,  even. 

It  never  occurs  crystallized. 

Lustre  glimmering.  Frequently  traversed  in  various  direc- 
tions by  quartz  veins,  which  have  a  stronger  lustre. 

Lydian  stone  is  opaque ;  but  flinty  slate  is  translucent  on 
the  edges. 

Hardness  7.     Very  tough. 

The  specific  gravity  of  Lydian  stone,  according  to  Hoff» 
mann,  is  2-585,  and  that  of  flinty  slate  from  2-613  to  2-644.t 

This  species  has  not  been  analyzed,  but  it  is  obvious  from 

*  So  stated  by  Phillips,  Mineralogy,  p.  19.  I  do  not  know  where  this 
analysis  was  published.  X  Handbuch,  ii.  77* 
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its  cbandeni  that  it  consists  chiefly  of  silica.     Humboldt  has 

rendered  it  probable,  that  Lydian  stone  owes  its  black  colour 

to  charcoal- 
Perhaps  this  substance  should  rather  be  considered  as  a 

rock  than  a  simple  mineral.     If  so,  it  should  not  find  a  place 

in  the  system. 

Besides  the  species  above  described,  there  are  some  other 

Tiriedes  or  sub*species  of  quartz  which  have  been  noticed  by 

mineralogists.  The  most  important  of  these  are  the  following : 
Hyalite  or  MuUer  glass.  It  occurs  at  Frankfort  on  the 
aine,  lining  the  cavities  of  basalt.     It  has  been  observed 

also  in  America,  Italy,  and  Hungary. 

It  has  a  glassy  lustre,  is  brittle  but  as  hard  as  quartz.     Its 

specific  gravity  is  stated  at  2*4.     According  to  Bucholz,  it  is 

composed  of 

Silica,      ...           92 
Water,    ...             6-3 
Alumina,  trace,    .  .  

98-3 
This  is  nearly  8  atoms  silica  to  1  atom  water. 

Burr  stoke.  This  mineral  occurs  in  the  tertiary  forma- 
tions in  the  neighbourhood  of  Paris,  and  has  been  long  famous 
for  the  excellent  mill  stones  which  it  forms.  It  is  met  with 
also  in  England.     I  have  a  specimen  from  Holken. 

Its  colour  is  yellowish  white,  its  texture  compact,  its  frac- 
ture even,  and  its  hardness  and  its  behaviour  under  the  blow- 
pipe is  the  same  as  that  of  quartz.  It  contains  small  cavi- 
ties which  are  tinged  yellow,  obviously  by  iron.  Specific 
gravity  2-511. 

For  an  account  of  nectic  quartz  we  refer  to  Hauy, 
Mineralogy,  ii.  266.  For  the  flexible  sandstone  of  South 
America,  we  refer  to  Jameson's  Mineralogy  or  Hoffmann's 
Handbuch,  ii.  47. 

For  an  account  of  gelatinous  silica^  we  refer  to  the  Annales 
des  Mines,  xiii.  321. 

For  otlier  varieties,  Jameson  or  Phillips  may  be  consulted. 

Silica  possesses  the  characters  of  an  acid.  It  enters  into 
definite  combinations  with  lime,  magnesia,  alumina,  glucina, 
yttria,  cerium,  zirconia,  thorina,  iron,  manganese,  zinc,  and 
copper.  Like  all  weak  acids  it  unites  with  bases  in  several 
proportions.  Hence,  the  number  of  silicates  in  the  mineral 
kingdom  is  very  great,  constituting  no  fewer  than  206  different 
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species  of  minerals.    These  different  species  will  i  u 

our  review  when  treating  of  the  genera  includt      am 
2d  class  of  our  division,  namely,  alkaline  bases. 

GENUS  IV. — PHOSPHORUS. 

Phosphorus  has  so  great  a  disposition  to  unite  with  oxygd 
that  it  is  never  found  in  the  mineral  kingdom  in  an  isolated 
state.  As  it  has  a  strong  affinity  for  the  greater  number  of 
the  metals,  we  might  have  expected  that  metallic  phosphurett 
would  occur;  but  hitherto  no  such  compounds  have  been 
observed.  Phosphoric  acid,  in  which  the  phosphorus  is  united 
to  oxygen,  is  rather  common  in  the  mineral  kingdom,  never 
in  an  isolated  state  but  always  in  combination  with  a  base. 
These  combinations,  called  phosphates,  will  be  described  among 
the  minerals  arranged  under  the  2d  class  of  our  arrangement 

The  phosphates  at  present  known  to  exist  in  the  mineral 
kingdom,  amount  to  about  12.     Their  names  are  as  follow: 

1  Apatite  or  subsesquiphosphate  of  lime, 

2  Turquois  or  trisphosphate  of  alumina, 

3  Wavellite  or  hydrousdiphosphate  of  alumina, 

4  Phosphate  of  yttria, 

5  Diphosphate  of  iron, 

6  Subsesquiphosphate  of  iron, 

7  Phosphate  of  iron, 

8  Huraulite  or  ferro-phosphate  of  manganese, 

9  Chloro-phosphate  of  lead, 

10  Hydrous  diphosphate  of  copper, 

1 1  Bihydrous  diphosphate  of  copper, 

12  Uranite  or  calcareo-phosphate  of  uranium, 

13  Chalcoliteor  cupreo-phosphate  of  uranium. 

GENUS  V. SULPHUR. 

Sulphur  has  not  the  same  strong  tendency  to  unite  f 
oxygen  that  phosphorus  has.     Hence,  it  is  found  native 
considerable  abundance.     Its  disposition  to  unite  with  b 
is  greater  than  that  of  phosphorus.     Hence  it  is  found  in 
mineral  kingdom  united  both  with  acid  and  alkaline  ba 
With  the  former  of  these  it  constitutes  acids,  to  which  tbe 
name  of  sulphides  has  been  given.     With  the  latter  it  forms 
alkalies  or  bases,  distinguished  by  the  name  of  sulphurets. 

Sulphur  is  also  found  in  the  mineral  kingdom  united  to 
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oxjgenf  and  constituting  sulphuric  acid.  This  acid  has  so 
great  a  tendency  to  unite  with  bases,  that  it  rarely  occurs  in 
an  isdated  state.  Certain  lakes  in  the  islands  of  Java  and 
Borneo  are  said  to  be  impregnated  with  this  acid  in  a  free 
state ;  but  no  example  of  this  kind  has  been  met  with  any 
where  else,  except  in  Persia,  where  there  is  an  earth  so 
strongly  impregnated  with  this  acid,  that  it  is  used  by  the 
nadves  as  an  acidulous  seasoner  of  food. 


Sp.  1.  Native  Sulphur. 

Brimstone. 

Sulphur  has  a  greenish  yellow  colour.  The  crystals  are 
sometimes  transparent,  but  sometimes  only  translucent  It 
refracts  doubly  so  strongly  that  the  image  appears  double  even 
when  viewed  through  two  parallel  faces. 

The  hardness  of  sulphur  is  2*5.  Its  specific  gravity  is  very 
nearly  2.  Breithaupt  found  that  of  a  yellow  transparent 
specimen  2*071.     Brisson  states  the  specific  gravity  at  2*033. 

The  primary  form  of  the  crystal  of  sulphur 
is  an  octahedron,  composed  of  two  four-sided 
pyramids,  with  a  rhomboidal  base,  the  dimen- 
sions of  which  are  as  follow : — 

P  on  P  106*»20'  according  to  Brooke. 
106  30  according  to  Phillips. 
106  16*5  according  to  Kupfier. 

P  on  F' 143^25'     according  to  Brooke. 
143  25      according  to  Phillips. 
143  26*8  according  to  Kupffer. 
Sometimes  the  face  P  extends  in  breadth  so 
as  to  make  the  point  A  assume  the  form  of  a 
wedge.     Sometimes  the  point  A  is  replaced 
by  a  small  rhomboidal   face  parallel  to  the 
common  base  of  the  pyramids.     Sometimes 
the  edges  D  are  replaced  by  tangent  planes, 
introducing  an  oblique  prism  between  the  two 
pyramids  which  constitute  the  octahedron.     The  angle  which 
P  on  P'  makes  with  the  adjoining  face  of  the  prism  is  161*> 
42'-5. 

Sometimes  the  angle  I  is  replaced  by  a  triangular  face, 
which  may  also  be  considered  as  a  tangent  plane. 

Sometimes  the  edges  B,  B'  are  replaced  by  tangent  planes. 
converts  the  octahedron  into  a  dodecahedron. 
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Sometimes  the  summits  A  are  replaced  by  low  four-ui 
pyramids. 

Mitcherlich  has  shown  that  when  sulphur  is  melted  and 
cooled  slowly  it  crystallizes  in  right  rhomboidal  prisms.  Bat 
this  form  (which  is  incompatible  with  the  pyramidal)  hasnerer 
been  observed  in  the  crystals  of  sulphur  found  native. 

Sulphur  occurs  in  beds  in  a  blue  clay  formation,  which  con- 
stitutes a  considerable  portion  of  Sicily,  occupying  the  central 
half  of  the  south  coast,  and  extending  inwards  two-thirds  of 
the  island,  and  eastward  as  far  as  the  district  of  Mount  Etna. 
This  blue  clay  formation,  Dr.  Daubeny  considers  as  more 
recent  than  chalk,  and  of  the  same  age  with  the  gypsum  beds 
in  the  neighbourhood  of  Paris.  It  contains  beds  of  gypsum 
and  of  rock  salt.  The  quantity  of  sulphur  in  it  must  be  enor- 
mous; for  though  Sicily  has  long  supplied  all  Europe  with 
this  article,  the  supply  was  so  far  from  diminishing  that  the 
price  for  a  series  of  years  rather  sank  than  rose.  Of  late, 
indeed,  there  has  been  a  considerable  rise,  but  not  owing  to 
any  deficiency  of  the  supply,  but  advantage  has  been  taken  of 
the  great  increase  of  demand.  The  Sicilians  purify  their 
sulphur  by  collecting  it  in  heaps,  and  setting  fire  to  them  on 
the  surface ;  thus  causing  the  purification  of  one  portion  by 
the  combustion  of  another.* 

In  veins,  sulphur  occurs  in  Suabia,  Spain,  and  Transylvania. 
It  is  deposited  also  from  several  springs,  and  in  large  quantities 
from  volcanoes. 

Only  two  acid  combinations  of  sulphur  (exclusive  of  sul- 
phuric acid)  occur  in  the  mineral  kingdom;  namely, 

Sesquisulphide  of  arsenic,  or  realgar. 

Sesquisulphide  of  antimony. 

And  red  antimony,  in  which  the  sesquisulphide  of  antimony 
is  combined  with  deutoxide  of  antimony. 

Fourteen  sulphurets  occur  in  the  mineral  kingdom,  in  which 
sulphur  is  united  with  an  alkaline  base.     These  are 

1  Bisulphuret  of  molybdenum,    8  Supersulphuret  of  lead* 

2  Sulphuret  of  iron,  9  Cupreous  sulphuret  of  tin, 

3  Bisulphuret  of  iron,  10  Sulphuret  of  bismuth, 

4  White  sulphuret  of  iron,        11  Needle  ore  of  bismuth, 

5  Sulphuret  of  manganese,       12  Disulphuret  of  copper, 

6 nickel,  13  Sulphuret  of  mercury, 

7 lead,  14 silver. 

*  Silhman's  Jour.  z.  242. 
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There  are  17  sulphur  salts  formed  by  the  combination  of 
lulphides  with  sulphurets.     These  are 

1  Nickel  glance,  10  Grey  copper  ore, 

2  Solpho-antimonide  of  nickel,  11  Tennantite, 

S  Sulpho-arsenide  of  cobalt,  12  Cupreous  sulphide  of  silver, 

4  Ziokenite,  13  Silver  glance, 

5  Jamesonite,  14  Dark  red  silver  ore, 

6  Feather  ore  of  antimony,  15  Light  red  silver  ore, 

7  Variegated  copper  ore,  16  Myargirite, 

8  Copper  pyrites,  1 7  Pulybasite. 

9  Boumonite, 

The  sulphates,  consisting  of  combinations  of  sulphuric  acid 
with  one  or  more  bases,  amount  to  27. 

All  of  these  minerals  will  be  described  in  the  subsequent 
part  of  this  treatise. 

GENUS  VI. — SELENIUM. 

Selenium  has  not  yet  been  met  with  in  the  mineral  kingdom 
in  an  uncombined  state.  In  the  state  of  selenious  or  selenic 
acid  it  has  not  yet  occurred  in  any  mineral  substance ;  but 
combined  with  a  base  in  the  state  of  seleniet,  it  has  been  met 
with,  and  four  such  species  are  known  to  exist ;  namely, 

1  Seleniet  of  zinc,  3  Seleniet  of  copper, 

2  Seleniet  of  lead,  4  Seleniet  of  silver. 

GENUS  VII. — TELLURIUM. 

This  rare  metal  has  hitherto  been  found  only  in  Transyl- 
vania, and  in  Norway.  Various  species  of  tellurium  ore  have 
been  described,  but  only  one  of  these  belongs  to  this  genus ; 
namely, 

Sp.  1.  Native  Tellurium. 

The  colour  of  this  mineral  is  tin-white,  and  the  lustre 
metallic.  It  has  been  found  in  crystals,  which,  according  to 
Mr.  William  Phillips,  are  regular  six-sided  prisms.  The 
figure  in  the  margin  represents  the  modification  <^  -  ->. 
described  by  Mr.  Phillips.  rC/~^V. 

M  on  M'  120^ 
The  edges  at  the  base  of  the  prism  are  replaced 
by  the  faces  c,  c'. 

M  on  c  or  M'  on  d  147^  86^ 
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It  is  obvious  from  this  that  the  faces  c,  C  are  not  tangent 
planes,  for  the  inclination  of  c  on  the  base  of  the  prism  is  only 
122°  24'.  These  crystals  are  so  small  that  the  cleavage  plan^ 
have  not  been  ascertained. 

This  mineral  is  always  opaque ;  it  is  brittle ;  its  hardne« 
is  2  to  2-3 ;  its  specific  gravity,  as  determined  by  Mr.  W. 
Phillips,  from  5*7  to  6-1. 

When  exposed  to  the  action  of  the  blowpipe,  it  melts  before 
ignition,  and  on  the  increase  of  the  heat,  burns  with  a  bluish 
green  flame,  and  is  almost  entirely  volatilized  in  a  dense  white 
vapour,  having  the  smell  of  horseradish. 

According  to  the  analysis  of  Klaproth,  it  is  composed  of 
Tellurium  .         .         92*55 

Iron  .         .         .  7-20 

Gold         .         .         .  0-25 


100-00* 
It  is  possible  that  this  mineral  may  be  a  compound  of  1 1  atoms 
tellurium,  and  1  atom  iron,  but  as  the  ore  is  mixed  with  a  good 
deal  of  stony  matter,  it  is  more  likely  that  the  iron  is  only 
mechanically  mixed. 

Native  tellurium  has  been  hitherto  found  only  in  the  mine 
of  Maria  Loretto  at  Facebay,  near  Zalathna,  in  Transylvania* 
It  is  very  rare  at  present;  but  about  40  years  ago  it  was  met 
with  in  considerable  quantity,  and  was  melted  to  extract  from 
it  the  little  gold  which  it  contains.  It  was  in  a  sandstone,  bat 
whether  in  veins  or  beds  is  not  quite  certain. 

There  are  three  other  species  of  tellurium  ores,  in  each  of 
which  it  is  united  with  one  or  more  metallic  bases.  These 
are 

1  Foliated  tellurium  ore,  or  bitelluret  of  lead, 

2  Graphic  ore  of  tellurium,  or  argento-telluret  of  gold, 

3  White  tellurium  ore,  or  plumbargento-telluret  of  gold. 
These  will  come  under  our  consideration  in  a  subsequent  part 
of  this  treatise. 

GENUS  VIII. ARSENIC. 

This  poisonous  metallic  substance  occurs  pretty  frequently 
in  the  mineral  kingdom.  It  is  found  sometimes  uncombined 
in  the  metallic  state,  and  metallic  arsenic  is  found  united  with 

*  Beitrage,  iii.  2. 
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Other  metallic  bodies,  constituting  arseniets.  It  occurs  likewise 
united  with  oxygen,  constituting  both  arsenious  and  arsenic 
acidsb  The  former  of  these  is  found  in  the  mineral  kingdom 
uncombined,  but  not  the  latter.  Arsenic  acid,  however,  enters 
into  combination  with  various  alkaline  bases,  constituting 
€u^9emiates.  Arsenic  also  is  found  united  to  sulphur  in  two 
different  proportions,  constituting  two  sulphur  acids,  which 
enter  into  various  chemical  combinations  in  the  mineral  king- 
dom. The  species  belonging  to  this  genus  are  the  five 
following: 

1  Native  arsenic,  4  Sulphide  of  arsenic, 

2  Arsenious  acid,  5  Sesquisulphide  of  arsenic. 

3  Arsenic  acid, 

Sp.  1.  Native  Arsenic. 

When  metals  occur  in  the  earth  in  a  state  of  purity,  or 
nearly  so,  mineralogists  distinguish  them  by  prefixing  the 
epithet  native.  When  they  are  met  with  in  combination  with 
sulphur,  or  with  some  other  bodies,  they  are  said  to  be 
mineralized.  By  native  arsenic  then  is  meant  arsenic  in  the 
metallic  state,  or  nearly  pure. 

Its  colour  in  the  fresh  fracture  is  nearly  tin-white,  but  it 
speedily  tarnishes  and  becomes  greyish  black. 

Tlie  lustre  is  metallic.  It  occurs  massive  and  in  various 
accidental  forms,  but  has  never  been  observed  in  regular 
crystals.  When  sublimed,  arsenic  crystallizes  in  octahedrons, 
which  Rom£  de  Lisle  considered  as  regular ;  but  Hauy  doubts 
whether  the  fibrous  form  of  arsenic,  after  fusion,  be  compatible 
with  that  figure. 

Hardness  about  5 ;  but  it  becomes  softer  on  exposure  to 
the  air.  When  reduced  to  powder,  it  speedily  becomes 
black. 

The  specific  gravity  of  arsenic,  when  pure,  is  5*672.* 
Native  arsenic  usually  contains  a  small  portion  of  some  other 
metal,  which  increases  its  specific  gravity  somewhat  Brisson 
states  it  at  5'7249.f  Breithaupt  found  a  specimen  of  Saxon 
native  arsenic  as  high  as  5*9234 

When  heated  it  is  volatilized  in  a  white  smoke  having  the 
smell  of  garlic.  When  heated  nearly  to  redness  it  burns  with 
m  pale  bluish  white  flame,  giving  out  white  fumes  having  the 
smell  of  garlic. 

•  Hareptth.     Phil.  Mag.  Uiv.  322.  +  As  quoted  by  Hauy. 

X  Hoffiman's  Handbuch,  iv.  306. 
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John  analyzed   two  specimens  of    native  arsenic  fi 
Joachimsthal,  and  found  the  constituents 

Arsenic,  .  .         96         .         97 

Antimony,      ..3.2 
Oxide  of  iron  and  water,      1         .  1 


{ 

w< 

I 
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If  the  first  of  these  specimens  was  a  chemical  compound 
arsenic  and  antimony,  it  must  have  consisted  of 

54  atoms  arsenic, 
1  atom  antimony, 
while  the  second  would  be  a  compound  of 

82  atoms  arsenic, 
1  atom  antimony, 
But  it  is  much  more  probable  that  the  antimony  is  either 
only  mechanically  mixed,  or  at  least  combined  with  onlyi 
portion  of  the  arsenic. 

Native  arsenic  occurs  most  commonly  along  with  those 
metallic  ores  that  contain  arsenic  as  a  constituent;  as  arseni- 
cal pyrites,  orpiment,  grey  copper,  white  cobalt,  grey  and* 
mony,  arseniet  of  nickel.  In  this  way  it  is  found  at  Kongl- 
berg  in  Norway,  at  Andreasberg  in  the  Hartz,  and  St 
Marie  aux  Mines  in  France. 

Sp.  2.  Arsenious  Acid. 

White  Arsenic. 

This  is  rather  a  rare  mineral ;  but  it  is  met  with  in  small 
quantities  along  with  native  arsenic,  arseniet  of  cobalt,  and 
sulphate  of  arsenic.  The  principal  localities  are  Andreasberg 
in  the  Hartz,  Joachimsthal,  and  St.  Marie  aux  Mines* 

Its  colour  is  snow-white;  it  is  either  in  stalactitical  ernili 
or  in  small  capillary  prisms.  The  internal  lustre  is  shining^ 
and  either  glassy  or  silky. 

It  may  be  obtained  artificially,  crystallized  in  regular  octe- 
hedrons ;  but  under  this  form  it  has  not  yet  been  met  with  in 
the  mineral  kingdom.     The  specific  gravity  when  pure  k 

8-729.t 

Before  the  blowpipe  it  is  completely  volatilized  in  a  white 
smoke.  When  exposed  to  the  internal  flame  it  beoomflt 
black,  and  gives  out  a  strong  smell  of  garlic.     It  dissolves  in 

*  Chemische  Untersuchungen,  i.  289. 
t  Harepatb.     Phil.  Mag.  Ixiv.  322. 
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hot  water,  and  the  solution  strikes  a  yellow  with  water  im- 
pregnated with  sulphuretted  hydrogen. 

Sp.  3.  Arsenic  Acid. 

The  tendency  of  this  acid  to  combine  with  bases  is  so  great 
that  in  an  isolated  state  it  has  not  been  met  with  in  the 
mineral  kingdom ;  but  in  combination  with  a  base  constituting 
an  arseniate,  it  is  by  no  means  uncommon,  no  fewer  than 
nineteen  species  being  already  known.     These  are, 

1  4^  hydrous  arseniate  of    1 1  Subsesquiarseniate  of  lead, 

lime,  12  Diarseniate  of  copper, 

2  Sesquihydrous  arseniate  of  Id  Copper  mica, 

lime,  14  Prismatic  oliven  ore, 

3  Diarseniate  of  iron,  15  Acicular  oliven  ore, 

4  Arseniate  of  iron,  16  Octahedral    arseniate    of 

5  Subsesquiarseniate  of  iron,  copper, 

6  Scorodite,  17  Trisarseniate  of  copper, 

7  Sulpho-arseniate  of  iron,  18  Kapferschaum, 

8  Disffseniate  of  nickel,  19  Ferruginous  arseniate   of 

9  Diarseniate  of  cobalt,  copper. 
10  Arseniate  of  lead, 

These  species  will  come  under  our  consideration  while  treat- 
ing of  the  various  bases  with  which  the  arsenic  acid  is  united. 

Sp.  4.  Sulphide  of  Arsenic, 
Realgar,  red  sulphuret  of  arsenic. 

This  mineral  has  a  beautiful  scarlet  red  colour,  while  its 
streak  is  orange  yellow. 

Its  cross  fracture  is  uneven,  or  sometimes  imperfectly 
conchoidal ;  but  it  cleaves  parallel  to  the  planes  of  an  oblique 
rhombic  prism. 

M  on  M'  74^  15',  and  the  corresponding  obtuse  angle  at 
the  edge  G  105®  45'.     The  terminal  ^.  i  -    , 

fccePonMorM'104or>'.  The  crys- 
tals of  this  substance  hitherto  met  with 
have  never  the  primary  form.  The 
solid  angles  E,  £,  are  always  re- 
placed by  small  planes;  the  acute 
edges  H  of  the  prism  are  always 
replaced  by  two,  and  sometimes  by 
three  faces.  In  some  crystals  the 
obtuse  edges  G  are  also  replaced  by  a  tangent  plane. 

Hardness    1*5,      It  is  brittle,   and   easily   frangible.      Its 

I.  G 
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specific  gravity,  according  to  Brisson,  is  3*d84.    Breithaiipt 
found  that  of  a  crystallized  specimen  from  Felsobanja  3*64iL 
Before  the  blowpipe  it  fuses  easily,  and  burns  with  a  blae 
flame,  and  is  dissipated  in  fumes  having  the  odour  of  garlic^ 
and  of  sulphurous  acid. 

It  is   translucent,    and  the  crystals  are  semitranqpareDt 
When  rubbed,  it  acquires  negative  electricity. 
Berzelius  analyzed  it  and  found  it  a  compound  of 

Arsenic      4.68 

Sulphur     2 


6*68 


It  is  obvious  from  this  that  it  is  a  sulphide,  or  a  compoiind  of 
I  atom  sulphur  and  I  atom  arsenic. 

This  mineral  occurs  along  with  native  arsenic,  and  those 
metallic  bodies  such  as  cobalt  and  nickel,  which  are  mineral- 
ized by  arsenic.  It  is  found  at  Andreasberg,  in  the  Hartx, 
and  beautiful  crystals  have  been  observed  at  Joachimsllial  in 
Bohemia.  It  is  said  also  to  be  found  along  widi  volcaiiic 
substances  at  Vesuvius,  Solfatara,  and  Puzzcda* 


Sp.  5.  Sesgnisulphide  cf  Arsenic 
Orpiment,  yellow  sulphuret  of  araenic. 

The  colour  is  lemon  yellow,  and  the  streak  has  the  same 
colour,  but  is  rather  paler. 

The  fracture  is  foliated,  and  the  thin  folise  are  flexible. 
It  occurs  in  very  small  crystals.     Mr.  W.  Phillipe  hti 

shown   that    the    primary  form  ii 
a  right  rhombic  prism. 

M  on  M'  100».    The  i    ^  G 
SO^'.     Sometimes  the  edg^  h      re* 
placed  by  a  tangent  plane,  so 
by  two  planes.     The  angles        Jk^ 
and  likewise  the  angles  E,  ItHf 
occasionally  replaced  by  ]        • 
tersecting  the  base  P  ] 
diagonals.     It  cleaves  also  parallel  to  the  diago       Jb^  ]L 

The  lustre  of  the  cleavage  faces  ismetallic,  pt     ly;  tfwmj 
where  else  resinous. 

Semitransparent,  or  at  least  translucent     Hard  1 

Specific  gravity,  according  to  Haidinger,  3*480* 


*  Moht*s  Mineralogy,  iii.  48. 
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foniid  ditl  of  a  foliated  specimen  from  Lower  Hungary  8*4.* 
Brtason  states  it  at  S'445.t 

The  actioii  of  the  blowpipe  on  it  is  the  same  as  upon 
realgar. 

From  the  analysis  of  Berzelius  it  is  evident  that  this 
mineral  is  a  eompound  of 

1^  atom  sulphur,  3 

1  atom  arsenic,  4*75 


7-75 
Orpiment  occurs  in  the  same  situations  as  realgar ;  accord- 
ing to  the  Wernerians  it  is  of  rare  occurrence  in  primary 
rocks,  but  much  more  frequent  in  the  fleets  trap  rocks.  It 
is  found  in  blue  clay  at  Tasowa,  near  Neusohl,  in  Lower 
Hungary.^ 

GENUS  IX. — ANTIMONY. 

This  metal  does  not  occur  in  nature  in  a  great  variety  of 
forms.  It  is  found  native,  though  in  that  state  it  is  rare ;  it  is 
found  united  to  arsenic  and  silver,  constituting  antimoniets  of 
these  metals.  United  to  oxygen,  it  constitutes  antimonious 
acid,  and  with  sulphur  sesquisulphide  of  antimony.  The 
anion  of  the  two  last  species  constitutes  red  antimony. 

Sp.  1.  Native  Antimony » 

This  mineral  was  discovered  by  Anton  Swab,  in  1748^  in 
the  lead   mine  of  Sala,  in   Westmanland.§     Afterwards  it 
was  found  at  Allemont,  in  France,  and  in 
other  places. 

The  colour  is  tin-white,  often  tarnished; 
the  fracture  is  foliated,  and  it  cleaves, 
according  to  Mr.  Brooke,  parallel  to  the 
planes  of  an  obtuse  rhomboid. 

P  on  P  about  117^  Brook 

117**  15'  Haidinger. 
rements  of  different  frag- 
t  agree  within  more  than  two 
degrees.      Hauy  considers  the  primary 
form  obtained  by  mechanical  division,  to 
be  the  regular  octahedron. 


*  Haustmann'ii  Handbuch,  iv.  222. 

%  Haidinger,  Mohs's  Mineralogy,  iii.  49. 

j  Kong.  Veteofk.  Acad.  Handl.  1748,  p.  99. 


t  Ibid. 
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The  lustre  is  metallic,  and  when  newly  broken  splendent 
Opaque;    hardness  2*5  to  3.      Specific  gravity  as  dete^ 
mined  by  Klaproth,  in  a  specimen  &om  Catharine  Neufiamg 
mine  at  Andreasberg  in  the  Hartz,  6'720.* 

Before  the  blowpipe  it  melts,  and  is  volatilized  in  a  white 
smoke.     Its  constituents,  as  determined  by  Klaproth,  are 

Antimony  98 

Silver  1 

Iron  0*25 


99-25t 
There  can  be  no  doubt  that  the  silver  and  iron  are  mereljr 
accidental  ingredients. 

Sp.  2.  Arseniet  of  Antimony, 

This  species  is  doubtless  scarce,  as  it  is  not  described  in 
any  mineral  system  which  I  have  seen.  The  specimen  in 
my  cabinet  is  from  AUemont 

The  colour  is  reddish  grey;  the  texture  fine  granular; 
the  lustre  metallic;  opaque;  hardness  3*5;  specific  gravity 
6-130. 

Before  the  blowpipe  it  smokes,  emitting  the  smell  of  arsenic, 
melts  into  a  metallic  globule,  which  catches  fire,  and  baroft 
all  away,  leaving  white  oxide  of  antimony  on  the  charcoaL 
The  constituents  were  found  to  be 

Antimony      46*612 
Arsenic  38*508 

Loss  14*880 


100*000 


Probably  it  is  a  compound  of 

2  atoms  arsenic  7*5 

1  atom  antimony        8 


15*5 

This  estimate  is  founded  on  the  supposition  that  the  \i 
arsenic.  If  the  loss  consists  both  of  antimony  and  a 
then  the  mineral  is  a  compound  of 

1 1  atoms  arsenic 
8  atoms  antimony 
But  the  first  supposition  is  the  most  probable  of  the  two. 

♦  Beitrage,  iii.  170.  \  Ibid. 
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Sp.  3.  Protoxide  of  Antimony. 

White  antimony — antimony  bloom. 

eral  occurs  in  small  quantity,  in  veins  traversing 
y  or  grey-wacke  rocks.     It  usually  accompanies  the 
'antimony,  and  is  very  frequently  attended  by  quartz. 
3ur  white,  most  commonly  with  a  shade  of  yellow. 
!  f      ture  cannot  be  observed,  but  it  occurs  in  crystals 
e    usually    very    thin    four-sided    prisms,    having 
h  the  aspect  of  split  straw.     At  Braunsdorf  near 
rg,  it  has  been  found  in  sulphuret  of  lead  in  pretty 
ix-sided  prisms.     According  to  Mr.  Phillips  it  yields 
rhanical  division  parallel  to  the  sides  of  a  rhombic  prism 
^*   43',  and    42**    17';    but  the  principal   cleavage    is 
1  to  the  shorter  diagonal  of  the  prism.* 
!  lustre  is  adamantine  and  shining.     It  is  semitrans- 
,  or  at  least  translucent     Hardness  2*5  to  8 ;  specific 
f  5-566.t 

re  the  blowpipe  it  melts  easily,  and  is  volatilized  in  a 

vapour.     Indeed  it  fuses  when  simply  held  in  the  flame 

. 

otoxide  of  antimony  mixed  or  combined  with  a  little 

A  specimen  from  Braunsdorf  analyzed  by  Vauqaelin, 

mposed  of 

Oxide  of  antimony     86' 
Ditto  and  iron  3* 

Silica  8 

pproaches  to  3  atoms  silica 

7  atoms  oxide  of  antimony, 
perhaps  be  a  disilicate  of  antimony,  or  a  compound  of 

1  atom  silica        ...         2 

2  atoms  protoxide  of  antimony    19 

21 

is  can  only  be  determined  by  a  new  analysis,  and  the 
J  is  so  scarce  that  it  is  not  easy  to  procure  a  sufficient 
ty  for  such  a  purpose. 

as  first  found  at  Pr^ibram  in  Bohemia,  and  afterwards 
unsdorf,  in  Suxony.  It  is  found  also  at  Malaczka,  in 
try,  in  Ikden,  in  Nassau,  and  at  Allemont  in  Dauphiny.§ 

ifiiN'ndri^y,  p.  'Ml.  f  Mohs'  Mineralogy,  ii.  16*2. 

[    Hauy,  iv.  300.  $   Mohs,  ii.  164. 
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Sp.  4.  Sesquimlphide  i^  AnHmony. 

Grey  antimony — crude  antimony — sulphuret  of  antimony. 
This  species  constitutes  the  great  ore  of  antimoDy,  firam 
which  all  the  antimony  of  commerce  is  extracted. 

The  colour  is  lead  grey,  inclining  to  steel  grey.  It  has 
the  metallic  lustre,  and  is  specular  splendent,  except  when  in 
minute  capillary  crystals,  when  it  is  nearly  dulL 

The  primary  form  of  the  crystal  is  a  right  rhombic  prism. 
M  on  M'  91o  3(K,  by  Mr.  Phillips'  measurement.    Mr. 
Brooke  found  M  on  M'  90^,  but  observes  that  the  secondarj 

forms  of  the  crystals  show  that  it  ii 
not   rectangular,   but    rhombhoidaL 
In  many  cases  the  acute  edges  G  <tf 
the  prism  are  replaced  by  tangent 
planes.     In  some  the  terminal  fiioes 
P  of  the  prism  are  surmounted  by 
four-sided  pyramids,  the  fiices  M,  H' 
making  angles  of  145^  3(K,  with  the 
corresponding  faces  of  the  pyramid. 
These  two  modifications  sometimes 
occur  together. 
When  the  crystals  are  large  enough  to  observe  the  texture^ 
the   mineral  is  foliated.     The  thin  plates  are  very  flexible» 
Opaque ;   sectile ;  hardness  2.      Specific  gravity,  as  deter- 
mined by  Mohs  4*620;*  according  to  Hauy,  it  is  4*51 6.f 

When  placed  in  the  flame  of  a  candle  it  melts.  Before 
the  blowpipe  it  is  dissipated  in  a  white  vapour,  which  coati 
the  charcoal,  and  gives  out  at  the  same  time  the  smell  of 
burning  sulphur.     I  found  its  constituents  to  be 

Antimony     78-77 
Sulphur        26-28 


100-00 
This  amounts  nearly  to 

I  atom  antimony       8 
1^  atom  sulphur  3 


11 


The  mineral  is  therefore  a  sesquisulphide. 

The  compact  varieties  of  this  species  occur  most  commmily 
in  beds;  but  the  crystallized  and  foliated  varieties  are  cos- 


*  Mineralogy,  iii.  24. 


f  Mineralogie,  iv.  292. 
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fioed  to  veins.  In  Great  Britain  it  has  been  wrought  only 
in  Cornwall,  where  a  pretty  rich  mine  of  it  exists,  Huel  Boys, 
Endellian,  near  Padstow.  There  was  another  mine  of  it  at 
Saltash  on  the  borders  of  Devonshire,  near  Plymouth,  which 
yielded  considerable  quantities  of  crude  antimony  about  the 
year  1776.  It  is  found  at  Glendinning,  in  Dumfries-shire; 
but  I  am  not  aware  that  the  mine  has  ever  been  wrought. 
It  occurs  at  Posing,  near  Presburg,  in  Hungary,  and  in  other 
localities  of  that  country.  It  is  found  also  in  Saxony,  and 
beaudful  specimens  are  brought  from  the  department  of  Puy- 
de-Dome,  in  France. 

Sp.  5.  Red  Antimony. 

This  is  rather  a  rare  mineral.  In  small  quantities  it  is 
often  associated  with  sesquisulphide  of  antimony.  It  has  been 
supposed  by  some  that  it  owes  its  origin  to  a  partial  decom- 
pontion  of  die  sesquisulphide  of  antimony. 

Colour  cherry  red;  the  fracture,  when  observable,  is 
foliated. 

It  most  commonly  occurs  in  delicate  capillary  crystals, 
which  Mr.  Phillips  thinks  have  for  their  primary  form  a  right 
square  prism,  having  the  edges  commonly  replaced  by  a  tan- 
gent plane.  Mohs  considers  the  primary  form  as  an  octahe- 
dron, having  a  rhombic  base. 

Lustre  shining,  and  approaching  the  adamantine ;  feebly 
translucent;  sectile;  the  thin  laminse  slightly  flexible ;  hard- 
ness 1  to  1*5.  Specific  gravity,  as  determined  by  Klaproth, 
4*090.*     According  to  Mohs,  it  is  from  4*5  to  4'6.f 

Before  the  blowpipe  it  melts,  and  is  volatilized,  giving  out 
a  sulphureous  odour.  When  plunged  into  nitric  acid  it  be- 
comes covered  with  a  white  coating. 

From  the  late  investigations  of  M.  H.  Rose,  we  learn  that 
this  mineral  is  a  compound  of 

1  atom  oxide  of  antimony    .         .         9*5 
12  atoms  sesqubulphide  of  antimony    22 


31-5 
Red  antimony  is  found  at  Braunsdorf,  in  Saxony,  Alle- 
mont,  in  France,  in  Tuscany,  and  in  Hungary  and  Transyl- 
vania,    it  has  been  met  with  in  veins  only. 

•  Beitragr,  iii.  179.  t  Mineralogy,  iii.  37. 
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GENUS  X. — CHROMIUM. 

Chromium  in  the  metallic  state  has  not  yet  been  obsenred, 
either  isolated  or  in  combination  with  other  bases.  The 
green  oxide  of  chromium,  and  chromic  acid  are  not  uncom- 
mon, and  always  in  combination  with  a  base. 

Oxide  of  chromium  exists  in  chrome  iron  ore,  where  it  acts 
the  part  of.an  acid.     The  mineral  being  a  compound  of 

1  atom  chromite  of  iron, 
1  atom  chromite  of  alumina. 
Chromic  acid  united  to  oxide  of  lead  constitutes  severd 
mineral  species,  namely, 

Chromate  of  lead, 
Dichromate  of  lead, 
Cupreochromate  of  lead,  i 

Chromo-phosphate  of  lead. 
Of  these,  chrome  iron  ore  is  by  far  the  most  abundant,  and 
the  most  valuable.     These  species  will  come  under  our  rcTicw 
in  a  subsequent  part  of  this  work. 

GENUS  XI. — MOLYBDENUM. 

Molybdenum  has  never  been  found  native  in  the  metallic 
state.  It  exists  in  the  form  of  molybdic  acid,  combined  wivk 
oxide  of  lead,  and  constituting  molybdate  of  leadj  a  speciel 
which  will  come  to  be  described  under  the  genus  koicL 

Molybdenum  exists  also  united  to  sulphur,  constituting  th^ 
only  species  belonging  to  this  genus. 

Sp.  ].  Bisulphide  of  Molybdenum. 

Molybdcna — wasserblei — molybdcnglanz. 

The  colour  of  this  mineral  is  lead  grey.  It  has  the  metilli^ 
lustre,  is  splendent,  and  the  streak  is  unchanged. 

The  fracture  is  foliated;  the  plates  are  easily  separate^ 
from  each  other,  and  when  suflSciently  thin,  are  flexible,  bi** 
not  elastic.     The  mineral  is  sectile,  and  almost  malleable. 

The  crystal  is  the  regular  six-sided  prism  of  unknoW* 
dimensions ;  but  it  always  occurs  very  short.  Schmeisser,  ••■ 
the  second  volume  of  his  mineralogy,  says,  that  he  b»^^ 
crystals  of  it  in  the  possession  of  Mr.  Raspe,  which  were  «.** 
sided  prisms  terminated  on  both  ends  by  six-sided  pyramids 
but  I  am  not  aware  of  any  such  crystals  at  present  ezisti^'i 
in  cabinets. 
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Opaque ;  hardness  1  to  1*5 ;  specific  gravity,  as  determined 
by  Karsten,  4-569 ;  by  Brisson,  4-7385. 

Before  the  blowpipe,  it  does  not  melt  nor  is  reduced ;  but 
it  emits  fumes,  which  are  deposited  upon  the  charcoal,  while 
at  the  same  time  a  sulphureous  odour  is  exhaled. 

It  was  first  analyzed  by  Bucholz,  who  found  its  constituents 
2  atoms  sulphur,  .  4 

1  atom  molybdenum,       .  .  6 

10» 
It  is  found  in  small  pieces,  or  in  crystals,  most  frequently 
in  granite  or  gneiss.  Its  oldest  localities  are  Altenberg,  in 
Saxony,  and  Schlaggenwald  and  Zinnwald,  in  Bohemia,  where 
it  accompanies  tin  ore.  It  is  found  in  a  similar  situation  in 
Cornwall,  and  abounds  in  the  primary  rocks  of  the  United 
States  of  America.  In  Norway,  it  occurs  imbedded  in  the 
zirconsyenite  rock  of  the  neighbourhood  of  Christiania. 

GENUS  XII. — TUNGSTEN. 

Tungsten  has  not  been  observed  in  the  metallic  state  in 
the  mineral  kingdom.  It  is  always  under  the  form  of  tung- 
stic  acid ;  and  as  this  acid  is  constantly  united  to  an  alkaline 
base,  the  species  of  minerals  containing  it  will  come  to  be 
described  under  their  respective  bases.  They  are  the  follow- 
ing:— 

1  Tungstate  of  lime, 

2  Wolfram, 

3  Sesquitungstate  of  lead. 

GENUS  XIII. — COLUMBIUM. 

Columbium,  like  the  preceding  metal,  occurs  only  in  the 
State  of  peroxide,  or  columbic  acid,  which  is  always  united  to 
an  alkaline  base.  The  species  hitherto  met  with  are  the 
following  : — 

1.  Yttro-tantalite,  under  which  name  three  species  of 
minerals  are  included ;  namely, 

(1.)   Columbate  of  yttria, 
(2.)   Dicolumbate  of  yttria, 
(3.)  Triscolumbate  of  yttria. 

*   Gehleirh  Jour.  iv.  60. 
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2.  Ferg^sonite* 

3.  Columbite,  or  tantalite. 

These  species  will  be  described  in  a  subeequept  part  of  this 
worL 

GENUS  XIV. — TITANIUM. 

This  metal  in  the  metallic  state  has  been  obsenred  only  is 
the  slag  at  the  bottom  of  iron  furnaces.  It  combines  with 
two  proportions  of  oxygen,  constituting  the  protoxide  of 
titanium  and  titanic  acid.  Both  of  which  have  been  obsenred 
native,  though  the  latter  is  never  in  a  state  of  parity.  Ti- 
tanic acid  combines  with  the  oxide  of  iron  in  varioua  propor* 
tions,  and  constitutes  at  least  five  different  species,  which  will 
be  described  when  we  come  to  treat  of  the  g^us  Iron.  Here 
we  have  only  to  give  an  account  of  titanium  and  its  two 
oxides. 

Sp.  1.  Native  Titanium. 

The  existence  of  this  metal  in  a  state  of  purity  in  the  sbg 
of  Merthyr  Tydvil  furnaces,  in  South  Wales,  was  discovered 
by  Dr.  Wollaston  in  1822.« 

The  colour  is  copper-red,  and  the  titanium  is  usually  under 
the  form  of  small  cubes  with  smooth  surfaces* 

Lustre  splendent  and  metallic;  hardness  7*5;  opaque; 
specific  gravity  5*3. 

The  crystals  are  infusible  before  the  blowpipe:  They  are 
not  sensibly  acted  on  by  acids.  They  may  be  oxidized  wheo 
heated  with  a  mixture  of  nitre,  borax,  and  carbonate  of  soda* 
They  are  good  conductors  of  electricity. 

These  crystals  consist  of  titanium  in  the  metallic  state,  and 
nearly  pure.  I  found  traces  of  iron  in  some  of  the  cubes,  bat 
am  not  quite  certain  that  the  iron  may  not  have  been  mechani- 
cally mixed.  The  cubes,  however,  had  been  repeatedly 
digested  in  muriatic  acid. 

This  reduced  titanium  was  found  at  the  bottom  of  the  fiir* 
naces  at  Merthyr  Tydvil,  when  these  furnaces  were  cleared 
out.  It  has  been  met  with  in  other  places.  For  example, 
Professor  Walchner  found  it  in  the  iron  slag  at  Carlaruhe^ 
It  was  found  also  lately  at  the  bottom  of  the  furnace  at  Moir* 
kirk,  in  Ayrshire. 

♦  Phil.  Trans.  1823.  p.  17.  f  Schweigger's  Jabrbuch,  xYii.  118. 
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Sp.  2.  Protoxide  of  Titanium. 

Anatase— octahedrite — oisanite. 

mineral  was  discovered  by  Count  Bournon  in  1783, 
near  the  town  of  Oisan,  in  the  department  of  the  Isere,  and 
called  by  him  blue  schorl  Saussure  afterwards  described  it, 
and  gave  it  the  name  of  octahedriie^  while  Hauy  distinguished 
It  by  the  name  of  anatase. 

Its  colour,  when  pure,  seems  to  be  indigo  blue ;  but  more 
commonly  it  appears,  by  reflected  light,  chve  brown  or  steel" 
grey :  by  transmitted  light  it  is  greenish  yellow,  or  blue. 
Its  fracture  is  foliated,  and  the  cleavage  planes  are  parallel  to 
the  faces  of  an  octahedron. 

It  has  been  only  found  crystallized.  The  primary  form  is 
an  octahedron  with  a  square  base. 

P  on  F  98^ 
P  on  P"  136*^  12' 

Sometimes  the  summit  A  is  replaced  by  a 
small  square  parallel  to  the  base  of  the  pyra- 
mid. P  or  P  makes  with  that  face  an  angle 
of  111^  17'.  Sometimes  the  summit  A  is 
replaced  by  a  low  four-sided  pyramid,  P 
making  with  the  corresponding  face  of  this 
small  pyramid  an  angle  of  131^  21'.  Sometimes  the  small 
pyramid  replacing  A  is  eight-sided. 

Lustre  splendent  and  adamantine.  It  varies  from  semi- 
transparent  to  opaque  ;  hardness  5*5  to  6 ;  specific  gravity, 
as  determined  by  Hauy,  3-857,*  by  Mohs  3-826.f 

Before  the  blowpipe,  it  exhibits  the  phenomena  of  oxide 

of  titanium4 

By  the  analysis  of  Vauquelin,  it  is  pure  oxide  of  titanium. 
From  the  colour,  I  am  disposed  to  consider  it  as  the  pro- 
toxide of  that  metal.  It  is  certainly  not  titanic  acid,  which 
when  pure  is  white. 

•  This  mineral  is  rare.  In  Dauphiny,  it  occurs  in  veins  in 
primary  rocks  along  with  albite,  axinite,  rock-crystal,  and 
chlorite.  Bournon  says,  that  he  possessed  a  crystal  of  it  from 
Cornwall  in  granite.  It  has  been  found  also  in  Norway  by 
Von  Buch ;  in  Spain,  and  in  Brazil.§ 

•  Mineralogie,  iv.  344.  f  Mineratogy,  ii.  380. 

X   Berzeliiw  on  the  blowpipe,  p,  140.  }  Mohi,  ii.  380. 
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Sp.  3.  Titanic  Acid. 
CrUpite,  g&llizinite,  rutile,  ugen'ite,  titanite. 
This  mineral  usually  occurs  in  reins  passing  through  primaiy 
rocks.  It  Las  been  met  with  in  many  different  places.  I 
have  fine  specimens  from  Glen  Tilt,  in  Perthshire.  SL 
Yrieiz,  in  France,  is  the  most  abundant  locality ;'  but  the 
variety  of  situations  in  which  it  is  found  is  so  g^at,  that  it 
would  be  impossible  to  enumerate  them  alL  Its  peculiar 
nature  was  first  pointed  out  by  Klaproth  in  1795. 

The  usual  colour  is  brownish-red,  more  inclined  to  brown 
when  the  specimen  is  opaque,  and  to  red  when  it  is  trans- 
parent. 

Most  commonly  crystallized.  The  fracture,  when  observ- 
able, is  foliated,  the  cleavage  being  parallel  to  the  lateral 
faces,  and  to  the  diagonals  of  a  right  square  prism ;  which 
must  therefore  be  considered  as  the  primary  form.  In  some 
crystals  the  lateral  edges  are  replaced  by  tangent  planes ;  in 
others,  by  two  planes ;  and  in  some,  both  of  these  modifics- 
tions  occur  together.  The  prism  is  frequently  terminated  by 
a  four-sided  or  eight-sided  pyramid.  The  figure  in  the  margin 
exhibits  at  one  view  most  of  these  modili- 
cations. 

M  on  d,  or  M'  on  d',  132"  32'. 
M'one'  lei*  Ity. 
M  on  c,  or  M'  on  c",  122"  45'. 
a  on  d  182°  20'. 
d  on  e  133°  3S'. 
a  on  a  over  summit  90**. 
c  on  c  ditto  109°  47'. 
a  on  a'  123"  15'. 
a  on  c  151°  42'. 
The  crystals  are  longitudinally  striated.     They  often  occur 
penetrating    transparent  quartz.     Sometimes   small   needle- 
form   crystals  are   met  with   intersecting 
each  other  like  a  net.     It  was  this  circum- 
stance which  induced  Saussure  to  give  the 
I  mineral  the  name  of  sagenite.    Geniculated 
crystals  frequently  occur,  consisting  of  twin 
crystals  united  together  lengthways,  and 
making  an  angle  with  each  other,  as  re- 
presented in  the  margin, 

M'  on  M"  134'  52'. 
Hardness  6-3  to  7 ;  specific  gravity  as  determined  by  Klap- 
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roth  4*18;*  as  determined  by  Mohs  4*249.f  The  last  specific 
grarity  was  that  of  a  dark-coloured  variety  from  Ohlapian. 

Before  the  blowpipe  it  is  not  altered.  It  dissolves  in  borax, 
forming  a  hyacinth  red  bead.  It  does  not  fuse  with  biphos- 
phate  of  soda,  though  it  communicates  a  pale  red  colour. 

Klaproth  considered  it  a  pure  titanic  acid,  but  Rose  has 
shown  that  it  contains  iron,  and  that  it  owes  its  colour  to  the 
presence  of  the  oxide  of  that  metal.  We  are  not  yet  in  posses- 
sion of  an  exact  analysis.  Should  the  iron  amount  to  an  atomic 
proportion,  titanic  acid  will  require  to  be  transferred  to  the 
genus  iron,  and  described  as  a  tUaniate  or  supertitaniate  of  iron. 

GENUS  XV. — VANADIUM. 

Vanadium  has  not  hitherto  been  discovered  in  the  metallic 

state.     The  minerals  at  present  known  contain  it  in  the  form 

of  vanadic  acid.      Only  one  species  has  been  hitherto  met 

with;  namely, 

Vanadiate  of  Lead. 

It  will  come  to  be  described  under  the  genus  lead. 


CLASS  II. 

ALKALINE  BASES. 

There  are  27  alkaline  bases  which  occur  in  the  mineral 
kingdom^     These  are, 

1  Ammonia,  15  Iron, 

2  Potassium,  16  Manganese, 

3  Sodium,  17  Nickel, 

4  Lithium,  18  Cobalt, 

5  Barium,  19  Zinc, 

6  Strontium,  20  Lead, 

7  Calcium,  21  Tin, 

8  Magnesium,  22   Bismuth, 

9  Aluminum,  23  Copper, 

10  Glucinum,  24  Mercury, 

11  Yttrium,  25  Silver, 

12  Cerium,  26  Uranium, 

13  Zirconium,  27  Palladium. 

14  Thorium, 

•  Beitrage,  i.  234.  f  Mineralogy,  ii.  377- 
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Each  of  these  bases  constitating  a  genusi  it  is  obvioos  that 
this  second  class  comprehends  under  it  no  fewer  than  ^ 
genera  of  minerals. 

GENUS  I. — AMMONIA. 

Though  ammonia  rather  belongs  to  the  animal  than  the 
mineral  kingdom,  yet  there  are  a  few  ammoniacal  salts  ooea- 
sionajjly  met  with,  chiefly  in  the  neighbourhood  of  volcanoes 
which  are  usually  enumerated  as  mineral  species.  These  we 
shall  notice  in  this  place. 

Sp.  1.  Sal  Ammoniac. 

This  salt  occurs  in  the  immediate  vicinity  of  active  vol- 
canoes, and  is  formed  by  sublimation.  Its  best  known  localities 
are  Vesuvius,  Etna,  Solfatara,  &c.  It  is  formed  also  during 
the  combustion  of  pitcoal,  and  sublimes  in  the  brick  kilns  in  the 
neighbourhood  of  London,  during  the  baking  of  the  bricks. 

Colour  usually  white ;  often  inclining  to  grey  or  yellow. 

Occurs  in  powder,  in  fibrous  masses,  in  crusts,  and  in  regu- 
lar crystals,  which  have  most  commonly  the  form  of  what  is 
called  the  leucite  crystal;  that  is,  a  crystal  approaching  the 
spherical  form,  and  bounded  by  24  trapezoidal  faces.  The 
nature  of  this  crystal  will  be  explained  under  the  species 
leucite.  The  primary  form  of  this  salt  is  a  cube,  and  the 
leucite  crystal  is  formed  when  each  angle  of  the  cube  is 
replaced  by  three  planes,  and  when  these  planes  increase  so 
much  as  to  obliterate  the  original  faces  of  the  cube. 

Lustre  vitreous;  hardness  1*5  to  2;  very  sectile;  specific 
gravity  1*528;  taste  saline  and  pungent;  sublimes  when 
heated ;  soluble  in  water. 

The  sal  ammoniac  from  Vesuvius  was  found  by  Klaproth 
composed  of 

Pure  sal  ammoniac    .         .         99-5 
Common  salt  .         .  0*5 


100 
That  from  Bucharia  consisted  of 

Sal  ammoniac  .         .         97*5 

Sulphate  of  ammonia  .  2*5 


lOO-O* 

*  Beitrage,  Hi.  89. 
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Sp.  2.  Sulphaie  cf  Ammcnia. 

Mascagnine. 

This  salt  is  met  with  in  the  neighbourhood  of  Etna  and 
VesoTius,  &c. 

Colour  yellowish  grey,  lemon  yellow. 

Occurs  in  mealy  crusts  and  stalactites. 

Translucent;  lustre  vitreous,  after  solution  in  water  and 
crystallization ;  taste  pungent  and  bitter ;  soluble  in  water. 

It  has  not  been  subjected  to  analysis,  but  is  probably  nearly 
pure  sulphate  of  ammonia. 

GENUS  II. — POTASSIUM. 

Potassium  has  so  strong  an  affinity  for  oxygen  that  its 
existence  in  the  metallic  state,  at  least  within  reach  of  the 
atmosphere,  is  out  of  the  question.  Combined  with  oxygen 
in  the  state  of  potash  it  is  not  an  imcommon  constituent  of 
minerals ;  but  only  a  single  species  occurs,  in  which  it  consti- 
tutes the  only  alkaline  ingredient  united  to  an  acid. 

Sp.  1.  Nitrate  of  Potash. 
Saltpetre*  nitre. 

This  sail  occurs  in  small  needle  form  crystals  on  the  surface 
of  the  earth,  on  walls,  rocks,  &c.,  in  many  parts  of  the  world ; 
in  none  more  abundantly  than  in  India,  whence  we  are  supplied 
with  all  the  nitre  which  we  require. 

Colour  white ;  taste  cooling  and  bitter ;  when  thrown  on 
burning  coab  it  deflagrates  with  great  ^lendour;  specific 
gravity  1-933. 

The  primary  form  of  saltpetre,  according  to  Hauy,  is  an 
octahedron  with  a  rectangular  base,  but  it  crystallizes  com- 
monly in  six-sided  prisms,  which  are  striated  longitudinally. 
When  pure  it  is  a  compound  of 

1  atom  nitric  acid       .         .         6*75 
1  atom  potash    ...         6 


12-75 
But  it  almost  always  contains  a  mixture  of  chloride  of  potas- 
sium, common  salt,  sulphate  of  potash,  and  not  unirequently 
nitrate  of  lime.  These  foreign  salts  sometimes  amount  to  25 
per  cent,  of  the  nitre ;  but  in  fine  samples  from  India  I  have 
found  no  more  than  5  per  cent,  of  impurity.  In  these  fine 
samples  the  calcareous  ndts  are  altogether  wanting. 
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There  are  26  species  of  minerals  in  which  potash  occurs  as 
one  of  the  bases*  These  will  be  described  under  the  genus 
aluminum^  as  they  all  contain  a  considerable  proportion  of 
alumina  as  a  constituent  We  shall  merely  give  a  list  of  their 
names: 


1  Ice  spar, 

2  Killinite, 

3  Leucite,  ' 

4  Gabronite, 

5  Felspar, 

6  Kaolin, 

7  Leelite, 

8  Lepidoiite, 

9  Rhomboidal  mica, 

10  Brown  scaly  mica, 

11  Anthophyllite, 

12  Hydrous  ditto, 

13  Gieseckite, 


14  Diploite, 

15  Finite, 

16  Glauconite, 

17  Marchesonite, 

18  Nutallite, 

19  Phyllite, 

20  Pearl  stone, 

21  Antrimolite, 

22  Ittnerite, 

23  Hydrolite, 

24  Agalmatolite, 

25  Morvenite, 

26  Apophyllite. 


GENUS  III. SODIUM. 

Sodium,  like  potassium,  occurs  in  the  mineral  kingdom 
only  in  the  state  of  soda,  constituting  the  base  of  various  salts. 
Those  in  which  it  exists  simply  united  to  an  acid  belong  to 
this  genus.  But  the  various  minerals  in  which  soda  is  asso- 
ciated with  other  bases  will  be  described  when  we  come  to 
treat  of  those  bases  that  constitute  the  greater  proportion  of 
the  compound.  The  simple  soda  salts  belonging  to  this  genus 
are  seven  in  number. 


Sp.  1.  Carbonate  of  Soda. 

From  the  observations  of  Klaproth,  it  appears  that  the  com- 
mon crystallized  carbonate  of  soda  occurs 
at  Debrezin,  in  Hungary,  and  Monte- 
nuovo,  near  Naples.* 

It  is  usually  effloresced,  and  in  powder, 
from  the  loss  of  its  water  of  crystallization, 
but  it  is  easily  crystallized  artificially. 
The  primary  form  is  an  oblique  rhombic 
prism. 

P  on  M  or  M'  108*^48'. 

M  on  M  76**  12. 

*  Beitrage»  iii.  83. 
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But  the  most  common  modification  of  the 
ciystml  18  that  represented  in  the  figure 
in  the  margin,  in  which  the  edges  G 
are  repkced  by  tangent  planes  A,  and  the 
solid  angles  £,  £  are  replaced  by  two 
planes. 

Its  taste  is  alkaline,  but  much  less  acrid 
than  the  carbonate  of  potash.  When  ex- 
posed to  the  air  it  effloresces. 


Sp.  2.  SesquicarboncUe  of  Soda. 
Natron,  trona,  borecb,  urao. 

This  mineral  occurs  in  great  abundance  in  the  province  of 
Sodcena,  which  belongs  to  Tripoli,  in  Africa,  and  lies  at  the 
distance  of  28  days  journey  from  the  town  of  Tripoli,  or  two 
days  journey  from  Fezzan.  The  mineral  is  found  at  the  foot 
of  a  mountain,  and  forms  a  crust,  varying  from  the  thickness 
of  an  inch  to  that  of  the  back  of  a  knife.* 

It  is  in  crystals  adhering  together,  and  constituting  parallel 
or  oblique  four-sided  prisms.  It  is  often  in  fibrous  masses, 
seemingly  consisting  of  a  con^ries  of  minute  crystals. 

Lustre  vitreous  glistening;  translucent;  colour  grey,  or 
yellowish-white ;  taste  alkaline,  but  mild ;  soluble  in  water ; 
not  altered  by  exposure  to  the  atmosphere. 

A  specimen  of  the  African  natron,  analyzed  by  Klaproth, 
was  a  compound  of 

Carbonic  acid,  38 

Soda,  .  .  37 

Water,  .  .  22-5 

Sulphate  of  soda,  .  2*5 


loot 


This  is  obviously  equivalent  (leaving  out  the  sulphate  of 
soda)  to 

1  ^  atom  carbonic  acid,        .         4125       .       38-7() 

1  atom  soda,       .         .         .         4  000  3759 

2  atoms  water,    .         .         .         2  250       .       2114. 


10-375 


97-49 


I. 


•  Bagge.  Kongl.  Vet.  Acad.  Hamil.  1773,  p.  140. 
f  Beitragc,  iii.  60. 
H 
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When  this  salt  is  crystallized  artificially,  it  forms  doubly 
oblique  prisms.  But  I  have  never  obtained  crystals  sufficiently 
perfect  for  measurement. 

From  a  paper  by  Mariano  de  Rivero  and  Boussingault,*  it 
is  evident  that  the  Urao  which  occurs  at  the  bottom  of  a  lake, 
a  day's  journey  from  Merida  in  South  America,  is  a  sesqui- 
carbonate  of  soda.     For  they  found  its  constituents  to  be 


Carbonic  acid, 

39 

AtomiL 

1-37 

Soda,     • 

41-22 

1 

Water, 

18*80 

1-62 

Foreign  bodies. 

0*98 

100 
There  is  a  slight  deficiency  both  of  acid  and  water,  provided 
the  analysis  be  correct 

Sp.  3.  Nitrate  of  Soda. 

An  immense  deposite  of  this  salt  has  been  recently  dis- 
covered in  the  district  of  Tarapaca,  near  the  northern  frontier 
of  Chili,  constituting  a  bed  several  feet  thick,  and  extending 
over  a  space  40  leagues  in  length.  The  salt  is  sometimes  in 
a  state  of  efflorescence,  sometimes  crystallized,  and  most  fre- 
quently mixed  with  clay  and  sand.  Here  and  there  it  con- 
tains nests  of  common  salt,  and  it  is  seldom  free  from  an 
admixture  of  nitrate  of  potash.  Great  quantities  of  it  have 
been  brought  to  Europe,  and  in  Great  Britain  it  is  beginning 
to  be  employed  in  the  manufactures  instead  of  nitre.  I  have 
not  ventured  to  describe  it,  because  I  suspect  that  it  has 
undergone  solution  and  crystallization  before  it  is  imported 
into  Great  Britain. 

Sp.  4.  Hydrous  Stdphate  of  Soda. 

Glauber's  salt. 

This  salt  is  found  occasionally  in  the  neighbourhood  of 
mineral  springs.  It  occurs  near  Aussee,  Ischel,  and  Halstadt 
in  Austria,  at  Hallein  in  Saltzburgh,  in  Hungary,  Switier- 
land,  Italy,  Spain,  &c. 

It  is  commonly  in  the  state  of  an  effloresced  powder ;  i       )- 
times  massive,  and  sometimes,  it  is  said,  crystallized  in      ed 
and  six-sided  prisms ;  but  I  have  never  seen  it  in  that      le. 

*  Ann.  de  Chim.  et  de  Phys.  xxix.  1 10. 
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Sp.  5.  Anhydrous  Sulphate  of  Soda, 

Thenardite. 

Tills  salt  exists  at  Espartine,  about  Are  leagues  from  Mad- 
rid, and  two  and  a-half  irom  Aranjuez.  During  winter,  salt 
water  exudes  from  the  bottom  of  a  basin,  and  during  summer, 
the  liquid  becomes  concentrated,  and  deposits  crystals  of 
mohydroas  sulphate  of  soda. 

They  ha^e  the  form  of  octahedrons  with  a  rhomboidal  basis. 
They  have  three  cleavages,  indicating  a  right  oblique  prism 
with  rhomboidal  bases,  the  angles  of  which  are  about  125® 
and  55^.  The  height  of  the  prism  is  to  a  side  of  its  base,  as 
7  to3.* 

The  crystals  are  translucent;  lustre  vitreous;  specific  gra- 
vity 2-73. 

According  to  the  analysis  of  M.  Casaseca,  the  constituents 
are 

Anhydrous  sulphate  of  soda,      99.78 
Carbonate  of  soda,  0*22 


loot 

This  salt  is  easily  obtained  artificially,  by  keeping  a  satu- 
nted  aolatioii  of  Glauber  salt  at  the  temperature  of  106®. 

Sp.  6.  Borax. 
Pounza,  swaga,  tincal,  zaia,  biborate  of  soda. 

This  mineral  (till  within  these  few  years)  was  brought 
chiefly  from  Thibet,  where  it  is  procured  from  a  lake  which 
is  entirely  supplied  by  springs,  and  is  fifteen  days  journey 
from  'Hsoolumbo,  the  capital.  The  water  contains  bodi  borax 
and  common  salt,  and  being  in  a  very  high  situation,  is  frozen 
daring  the  greater  part  of  the  year.  The  edges  and  shallows 
of  the  lake  are  covered  with  a  stratum  of  borax,  which  is  dug 
up  in  considerable  masses ;  and  the  holes  thus  made  are  gra- 
dually filled  up  by  a  fresh  deposition. 

Its  colour  is  white,  but  it  sometimes  has  a  shade  of  blue  or 
green. 

Lustre  vitreous,  sometimes  earthy. 

It  is  often  crystallized  in  six-sided  flat  prisms,  variously 
terminated,  but  yielding  to  mechanical  division,  parallel  to  the 
fSices  of  a  doubly  oblique  prism. 

•  Cordier,  Ann.  de  China,  et  de  Phy§.  xxxii.  309.        f  Ibid.  p.  311. 
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. M  on  M'  860  30' 

P  on  M  or  M'  101«»  30 
The  edges  of  the  prism  are  often  re- 
placed by  planes,  converting  the  crystals 
m'  1    into  a  six  or  eight-sided  prism. 

Varies  from  translucent  to  opaque. 
The  crystals  are  often  coated  with  a 
kind  of  fatty  matter.  When  heated  they 
frequently  blacken  and  undergo  a  kind 
of  combustion,  indicating  the  presence  of  some  foreign  matter. 
It  froths  and  swells  before  the  blowpipe,  and  at  last  fuses 
into  a  transparent  globule. 

Borax  is  said  to  be  found  also  in  China,  Ceylon,  Potosi, 
and  in  different  places  of  Europe,  viz.  Transylvania,  Lower 
Saxony,  and  Tartary. 

Sp.  7.  Common  salt 

Rock  salt,  salgemme,  muriate  of  soda,  chloride  of  sodium. 

This  important  salt  is  found  in  immense  beds,  situated  most 
commonly  in  the  new  red  sandstone ;  though  it  is  occasionally 
met  with  in  older  formations.  Poland,  Hungary,  England, 
&c.,  may  be  mentioned  as  localities. 

Colour  generally  white,  passing  into  yellow,  flesh  red,  and 
ash  grey.     Sometimes  blue,  streak  white. 

Frequently  in  crystals.  Primary  form  the  cube.  Some- 
times the  angles  and  sometimes  the  edges  of  the  cube  are 
replaced  by  tangent  planes.  When  these  new  faces  become 
so  much  enlarged  as  to  obliterate  the  original  faces  of  the 
cube,  the  regular  octahedron  and  the  rhomboidal  dodecahe> 
dron  are  produced. 

Lustre  vitreous,  shining;  transparent  to  translucent;  rather 
brittle ;  hardness  2.  Specific  gravity,  as  determined  by  Mohs, 
2*257 ;  taste  saline. 

Decrepitates  before  the  blowpipe,  deliquesces  in  a  moist 
atmosphere. 

It  consists  essentially  of  chloride  of  sodium;  but  is  almost 
always  mixed  with  a  little  sulphate  of  lime,  chloride  of  cal- 
cium, and  chloride  of  magnesium. 

The  minerals  containing  soda  as  an  essential,  though  not 
the  only  base,  are  29  in  number.     Their  names  are  as  follows: 

1  Glauberite,  4  Cryolite, 

2  Reissite,  5  Nephelin, 

3  Soda-alum,  0  Sodalite, 
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7  Adimite,  19  Harringtonite, 

8  Bloedite,  20  Levjne, 

9  Pipestone,  21   Anaiciroe, 

10  Albite,  22  Lehuntite, 

11  Ryacolite,  23  Cluthalite, 

12  Keiselspath,  24  Bytownite, 

13  Eloeolite,  25  Cauzeranite, 

14  Commingtonite,  26  Retinalite, 

15  Natrolite,  27  Labradorite, 

16  Mesolite,  28  Pitchstone, 

17  Ithnerite,  29  Obsidian. 

18  Chalilite, 

These  will  come  to  be  described  chiefly  under  the  genus 
ahaninoj  to  which  the  greater  number  of  them  belong. 

GENUS  IV. — LITHIUM. 

Lithium,  like  potassium  and  sodium,  never  occurs  in  the 
mineral  kingdom  in  an  isolated  state ;  but  always  united  to 
oxygen,  and  constituting  the  alcali,  lithid.  No  mineral  spe- 
cies is  known  composed  of  an  acid  united  to  lithia  alone.  All 
those  which  contain  it  are  compound  salts,  and  of  course  com- 
ing to  be  described  under  subsequent  genera.  We  shall  here 
merely  give  the  names  of  those  species  which  contain  lithia 
as  a  constituent     They  are  5  in  number. 

1  Spodumen,  4A1S«+LS« 

2  Petalite,  3AIS^+LS' 
S  Ambligonite,       3AIPh+LPh 

4  Tourmalin,         14AlS+mnS«+LB« 

5  Lepidolite,  6A1S+2LS+KS 

GENUS  V. — BARIUM. 

Barium,  like  the  preceding  bases,  has  been  found  only  in 
the  mineral  kingdom  united  to  oxygen  and  constituting  barytes. 
Hitherto  barytes  has  been  found  almost  exclusively  combined 
with  carbonic  acid  or  sulphuric  acid. 

Sp.  1.  Carbonate  of  Barytes. 

Barolito,  witherite. 

This  mineral  was  first  observed  at  Alston  moor  in  Cumber- 
land, along  with  galena,  in  veins  passing  through  the  coal 
formation.     It  was  described  and  its  nature  pointed  out  by 
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Dr.  Withering  in  1784.*     Hence  the  name  wiAerUe^  by 

which  Werner  distinguished  it 

Its  colour  is  grey,  most  commonly  with  a  shade  of  yellow. 
It  is  said  also  to  occur  with  a  shade  of  blue,  green,  and  red. 

The  principal  fracture  is  fine  radiated  or  fibrous,  the  crosB 
fracture  is  uneven,  inclining  to  splintery. 

It  occurs  crystallized,  most  commonly  in  six-sided  prisms 
terminated  by  six-sided  pyramids,  resembling  at  first  sight  the 

most  common  form  of  rock  crystal 
Sometimes  the  summit  of  the  pyra- 
mid is  replaced  by  a  plane  pa^^el 
to  the  base  of  the  prism.  The 
primary  form  seems  to  be  a  right 
rhombic  prism. 

M  on  M'  (according  to  the  mea- 
surement of  Mr.  W.  Phillips)  US" 
S(y. 

The  six-sided  prisms  are  probably  macles,  resulting  firom 
the  intersection  of  the  primary  crystals. 

Lustre  of  the  principal  fracture  shining,  of  the  cross  frac- 
ture glistening ;  lustre  resinous. 

The  crystals  (which  are  small)  are  semi-transparent;  the 
massive  varieties  are  only  translucent;  hardness,  3*75.  I 
found  the  specific  gravity  of  a  fine  specimen  from  Anglesarici 
4*2985.  Hauy  states  it  at  4'2919.t  Mohs  makes  it  4*301.( 
Before  the  blowpipe  it  fuses  readily  into  a  clear  glass, 
which  in  cooling  becomes  a  white  enamel.  On  charcoal  it 
effervesces  strongly,  becomes  caustic,  and  then  is  absorbed  by 
the  charcoal.  With  borax  and  with  biphosphate  of  soda  it 
melts  into  a  clear  glass,  which  becomes  opaque  and  white  <m 
cooling,  if  the  quantity  of  carbonate  of  barytes  bear  a  sufficient 
proportion  to  that  of  the  fluxes. 

Klaproth  found   the   Stirian  variety  of  this  mineral  pure 
carbonate  of  barytes,  composed  of 

1  atom  carbonic  acid,  .         2*75 

1  atom  barytes,  .         .         9*50 


12-25§ 
The  Anglesark  variety  contains  according  to  this  analysis  1*7 
per  cent,  of  carbonate  of  strontian,  a  trace  of  copper,  and  a 

•  Phil.  Trans.  1784,  p.  293.  f  Mineralogie,  ii.  25, 

t  Mineralogy,  ii.  120.  §  Beitrage,  i.  271. 
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small  quantity  of  alumina  and  iron.*  In  every  specimen 
which  I  examined,  I  found  carbonate  of  leadj  and  in  a  speci- 
men from  the  north  of  England,  I  found  a  little  carbonate  of 
lime. 

It  is  by  no  means  scarce  in  the  lead  mine  district  in  the 
north  of  Elngland,  where  it  accompanies  galena  in  the  veins. 
Withering  says,  that  the  specimen  which  he  examined  came 
from  Alstoa  Moor;  but  Klaproth  assures  us,  I  know  not  on 
what  authority,  that  it  came  in  reality  from  Anglesark  in 
Lancashire,  where  it  is  known  to  exist  in  considerable  quan- 
tity, but  never  quite  free  from  carbonate  of  lead.  It  has  been 
found  near  Neuberg  in  Stiria,  in  irregular  beds.  Hungary, 
Salzburgh,  Siberia,  Sicily,  are  also  mentioned  as  localities. 

Sp.  2.  Sulphate  of  Barytes. 

Broteienite,  heavj  spar,  aehrensten,  Bolognian  spar,  cawk,  hepatite, 

litheospore. 

This  mineral  is  rather  abundant,  and  it  occurs  both  in  beds 
and  veins;  though  the  finest  and  most  beautiful  specimens 
are  met  with  in  veins. 

Its  colour  when  pure  is  snow-white ;  but  it  has  frequently 
a  shade  of  red,  yellow,  blue,  or  green.  In  some  cases  the 
colour  is  brown  or  even  brownish  black. 

The  fracture  is  usually  foliated ;  though  in  some  varieties 
it  is  radiated,  and  in  others  fibrous. 

It  occurs  very  frequently  crystallized,  and  the  primary 
form  is  a  right  rhombic  prism,  in  ^ 

which 

M  on  M'  10l<»  42' 
Sometimes  the  edges  H,  and 
sometimes  the  edges  6,  are  re- 
placed by  tangent  planes.  Some- 
times the  angles  A,  sometimes 
the  angles  E,  are  replaced  by 
triangukir  planes.  The  former 
parallel  to  the  long  diagonal,  and 
the  hitter  to  the  short  diagonal  of  the  base  of  the  prism. 
The  enkirgeroent  of  these  secondary  planes  at  the  expense  of 
the  primary  faces  of  the  crystal,  occasion  the  different  forms 
which  have  been  described  and  figured  by  Hauy.f 

•  lieitrage,  ii.  86. 
t  See  his  Atla«,  from  plate  3d  to  plate  4t2,  both  inclusive.     The  varie- 
lif*  fiiruretl  arc  7*2  in  number. 
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When  the  faces  replacing  A  acquire  such  a  size  that  they 
meet,  the  base  of  the  prism  disappears,  and  the  faces^M,  M' 
become  triangular.      Thus  the  crystal  is  changed  into  an 

T;;^ri:;: -p7\      p^tahcdron.    And  most  frequently 

it  is  elongated  as  in  the  figure  in 


^     ^         A^^n\    the  margin,  where  M,  M  are  the 
^ -^^  faces  of  the  primary  form,  repre- 


sented by  the  same  letters  as  in  the  former  figure,  d^  cf  are 
the  faces  that  replace  the  angles  A,  much  enlarged,  and  w^ 
in  the  cuneo  form  ridge  of  the  octahedron.  A  somewhat 
similar  octahedron  is  sometimes  produced  by  the  enlarge- 
ment of  the  faces  replacing  the  angles  E,  in  the  primary 
form. 

These  two  replacements  sometimes  occur  together  conceal- 
ing all  the  primary  faces,  and  constituting  a  Wnd  of  octahe- 
dron. 

Sometimes  all  the  edges  of  the  base  of  the  primary  prism 

^^i .^ .^^^^    are  replaced  by  tangent  planes^ 

Z,  Z,  Z,  represent  these  planet 
of  replacement  in  the  figure  in 
the  margin. 

These  are  the  most  remarb^ 
ble  modifications  of  the  primary  form.  For  a  description  A 
the  rest,  the  reader  is  referred  to  Hauy,  and  for  the  measure- 
ment of  the  inclination  of  the  secondary  faces  to  each  other, 
and  to  the  primary  faces,  to  Phillips.* 

The  lustre  is  commonly  pearly,  and  varies  from  glimmering 
to  splendent,  according  to  the  purity  and  state  of  the  speci- 
mens. 

Sometimes  it  b  opaque,  and  sometimes  translucent  on  the 
edges.  The  crystals  are  always  translucent  and  sometimes 
transparent.     They  refract  doubly. 

Hardness  3  to  3*5.  I  found  the  specific  gravity  of  a  pure 
transparent  colourless  crystal  4*4720.  Mohs  states  the  spe- 
cific gravity  at  4*446.f  According  to  Hauy  it  varies  from 
4-2984  to  4-4712. 

Before  the  blowpipe  it  decrepitates  but  is  not  easily  fiiaed. 
This  difficult  fusibility  constitutes  a  good  mark  of  distinction 
between  this  mineral  and  sulphate  of  lime,  or  of  strontian. 
In  the  blue  flame,  it  is  converted  into  sulphuret  of  bariumy 
characterized  by  its  pungent  and  hepatic  taste. 

♦  Mineralogy,  p.  184.  f  MiucTal.  ii.  123. 
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When  pure,  it  is  composed  of 

1  atom  sulphuric  acid,  5 

1  atom  barytas,  9*5 


14-5 
It  occurs  in  almost  every  country,  chiefly  in  veins.     In  the 
Dorth  and  middle  counties  of  England,  fine  crystallized  speci- 
mens are  met  with  in  the  veins  accompanying  galena. 

The  sub-species  into  which  it  has  been  divided  by  Werner, 
are  scarcely  entitled  to  the  minute  attention  which  they 
hare  received  from  him. 

Sp.  3.  CakareO'Sulphate  of  Barytes. 

This  species,  hitherto  overlooked  by  mineralogists,  occurs 
rather  abundantly  in  the  lead  mine  of  Strontian  in  Argyle- 
ahire,  which  occupies  a  vein  dividing  the  granite  from  the 
gneiss.     It  is  the  common  gangue  of  the  galena. 

Colour  snow-  white ;  texture  foliated.  I  have  never  met 
with  k  specimen  of  it  crystallized.  Very  frangible ;  hardness 
2*75;  translucent  on  the  edges.  Specific  gravity  4*1907. 
Before  the  blowpipe  decrepitates,  but  does  not  fuse. 

I  subjected  the  purest  specimen  that  I  could  select  to 
analysis.     The  result  was  as  follows : 


Barytes, 

48-945 

515 

Strontian, 

0-790 

012 

Lime, 

6-605 

1-88 

Sulphuric  acid. 

35-230 

7-06 

Silica, 

4-140 

2-07 

Alumina, 

3-460 

1-53 

Protoxide  of  iron,  . 

0-450 

0-10 

Moisture, 

0-565 

100-185 
It  is  obvious  that  the  sulphuric  acid  just  saturates  the  barytes, 
strontian,  and  lime.     Hence  the  other  constituents  are  acd- 
dentaL     The  mineral  (if  we  include  the  strontian  with  the 
lime)  is  obviously  a  compound  of 

1  atom  sulphate  of  lime, 

2\  atoms  sulphate  of  barytes. 
Probably  this  species  occurs  in  other  localities  besides  Stron- 
tian ;  though  hitherto  it  has  been  confounded  with  sulphate  of 
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barytes;  from  which  it  is  easily  distinguished  by  its  inferior 
hardness  and  specific  gravity.  The  sulphate  of  barytes  stated 
by  Hauy  to  be  as  low  as  4*2984,  probably  contains  at  leait 
a  portion  of  calcareo-sulphate. 

Sp.  4.  Baryto-caldte. 

There  is  another  species  of  calcareous  sulphate  of  barytei 
which  occurs  in  Yorkshire,  between  Leeds  and  Harrowgate^ 
connected  with  the  millstone  grit  and  mountain  limestone 
beds,  which  occur  in  such  abundance  in  that  country. 

Colour  white. 

Texture  foliated. 

Translucent,  at  least  on  the  edges. 

Lustre  silky. 

Hardness  4 ;  exceedingly  brittle,  and  very  easily  frangibk. 

Specific  gravity  3*868. 

Its  constituents,  by  my  analysis,  are 

Sulphate  of  lime,        .         .         71*9     .     4^  atom, 
Sulphate  of  barytes,  .         28*1     .       1  atom. 
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The  foreign  matter  amounted  to  about  1^  per  cent,  and 
consisted  of  iron  shot  sand,  seemingly  introduced  by  the  iofil* 
tration  of  rain  water. 

Sp.  5.  Stdphato-carhoncute  of  Barytes. 

This  mineral  occurs  in  Brownley  hill  mine  in  the  county 
Cumberland.     I  found  the  only  specimen  which  I  have  9 
in  a  collection  of  minerals  exposed  to  sale  in  Glasgi 
November,   1834,  by   Mr.   Cowper,  a  mineral  dea    •  f 
Alston  Moor. 

Colour  snow-white. 

The  specimen  consists  of  a  congeries  of  very  large  six 
prisms,  terminated  by  low  six-sided  pyramids.     The  sui 
are  so  rough  and  irregular  that  it  was  impossible  to  i 
the  angles  with  any  certainty.     One  of  the  angles  of  t      six* 
sided  prism  measured  about  130®. 

Texture  seemed  foliated,  but  no  regular  cleavage  was  di^ 
covered. 

Lustre  vitreous ;  translucent. 

Hardness  about  3;  specific  gravity  4*141. 
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>ii  subjecting  it  to  analysis,  I  obtained 


Sulphate  of  bary tes, 

34-30 

Atoms. 

.    1 

Carbonate  of  barytes, 

64-82 

.     2-2 

Carbonate  of  lime, 

0-28 

Moisture, 

0-60 

100-00 
think  it  probable  from  this  analysis  that  the  true  consti- 
s  are 

1  atom  sulphate  of  barytes, 

2  atoms  carbonate  of  barytes.* 

GENUS  VI. — STRONTIUM, 

Strontium,  like  barium,  never  occurs  in  the  mineral  king- 
1  except  in  combination  with  oxygen,  and  constituting 
Strontian,   in  the  state  in  which  it  is  found  in 
ure,  I  El  striking  resemblance  to  barytes.    There  is  also 

t  a      >gy  in  the  crystalline  forms  of  the  analogous 

i     I  ot «     h. 

Sp.  1.   Green  Carbonate  of  Strontian. 

Strontianite — peritomous  hal-baryte  of  Mohs. 

rhis  species  was  first  discovered  in  the  galena  vein  at  Stron- 
I,  in  Argyleshire,  and  was  recognised  as  a  peculiar  mineral 
cies  about  the  year  1791.     It  was 

,  till  about  the  year  1816  that  it  ^ b ^e 

I  observed  in  well  defined  crystals. 
Colour  asparagus  green  ;  structure 
iated,  and  obviouslyexhibiting  the 
iments  of  crystals  (seemingly  four- 
h1  prisms)  radiating  from  a  centre.  ^ 
the  crystals  the  fracture  is  foliated. 
The  primary  form  of  the  crystal  is 
bt  rhombic  prism. 

M  on  M'  117^  32' 

Besides  the  species  here  enumerated,  there  are  other  three  minerals 
cb  contain  barytes.     These  are 

1  Hormatome.  4AlS^  +  BrS«+6Aq. 

2  Brew8tcriUs  4AIS»+(iBr+fStr)S»+7Aq. 

3  Psiloinelanitts  com|)oscd  of 

{  3  atoms  suhsesquihydrated  binoxide  of  manganese, 
^  1  atom  quadro-manganite  of  barytes. 
rhesc  species  mW  come  under  our  consideration  hereafter. 
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It  differs  from  the  primary  form  of  carbonate  of  baiytes  by 
about  1  degree. 

The  crystals  are  small  and  rather  uncommon.  Haaylni 
given  us  the  figure  of  a  crystal  found  in  England,  (but  k 
does  not  give  the  locality,)  which  is  the  primary  form,  having 
the  edges  G,  G^  replaced  by  tangent  planes.  These  addh 
tional  faces  occur  in  all  the  crystals  hitherto  observed,  ma]dfl| 

the  prism  six-sided.  The  edges  of  tkt 
prism  B  are  frequently  replaced  by  nogb 
planes,  and  sometimes  by  two  planes,  cofr 
stituting  the  figure  in  the  margin.  At 
Broundsdorf,  near  Freyberg,  it  occofb  ii 
acicular  crystals.  The  large  sized  crystdi 
have  been  found  at  Leogang,  in  Saltiboifi 
Lustre  shining,  vitreous ;  translucent ;  hardness  3*5.  Tk 
specific  gravity  of  a  very  fine  specimen  I  found  3*713. 

Before  the  blowpipe  it  does  not  fuse,  but  is  converted  tt 
the  surface  into  an  enamel  which  assumes  a  dazzling  whiteneik 
and  tinges  the  flame  red.  With  borax  or  biphosphate  of  sodi 
it  fuses  into  a  clear  glass ;  with  carbonate  of  soda  into  a  glM 
which  becomes  opaque  on  cooling. 

A  careful  analysis  of  the  purest  specimens  to  be  had  at 
Strontian,  gave  the  constituents  as  follows : 


Carbonate  of  strontian,           .  93*493     .     10*1 

Carbonate  of  lime,          .         .  6.284     .       1*0 

Carbonate  of  manganese,  trace,  i-.-. 

Iron  and  alumina,          .         .  0*010 


99*787 


This  is  obviously  equivalent  to 

10  atoms  carbonate  of  strontian,        92*5 
1  atom  carbonate  of  lime,  6*25 


98-75 

Unless  the  green  colour  be  owing  to  the  trace  of  carbonalt  ^ 
of  manganese,  which  it  contains,  I  do  not  know  to  what  W9 
are  to  ascribe  it. 

Sp.  2.  Drown  Carbonate  of  Strontian. 
lliis  mineral  occurs  in  Strontian   mine,  along  with  dM 
green  carbonate,  though  it  is  rather  less  abundant     Doab^ 
less  it  is  to  be  found  in  other  localities,  though  the  detcrip* 
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tions  giren  in  mineralogical  works  are  not  sufficiently  precise 
to  enable  us  to  point  out  any  other  place  where  it  occurs. 
The  adcular  crystals  found  at  Brounsdorf  near  Freyberg^  as 
is  obvious  from  the  specific  gravity,  belong  to  this  species. 

Colour  light  yellowish  brown. 

Structure  radiated,  and  obviously  a  congeries  of  prisms 
dirtrgiug  from  a  centre.  But  these  prisms  are  much  smaller 
than  those  existing  in  the  green  carbonate,  and  tliey  are  much 
more^easily  detached  from  each  other.  Hence  the  specimens 
are  very  friable. 

Translucent;  lustre  vitreous ;  specific  gravity  3*651 ;  hard- 
3  to  3*5.     It  is  scratched  by  green  carbonate  of  strontian. 

I  found  the  constituents  of  a  pure  specimen 

Carbonate  of  strontian, 
— — ^—  lime, 
—  manganese. 
Oxide  of  iron  and  alumina,  . 


Atoms. 

91-082     , 

9-845 

8-642     . 

1-382 

0-099 

0-078 

99-901 
This  18  very  nearly 

7  atoms  carbonate  of  strontian, 
1  atom  carbonate  of  lime. 


{ 


Sp.  3.  Stdphate  of  Strontian, 

Celestine,  zolestine — prismatoidal  halbaiyte  of  Mohs. 

This  species  was  long  confounded  with  sulphate  of  barytes, 
to  which  it  bears  a  considerable  resemblance.  Its  composi- 
tion was  first  determined  by  the  experiments  of  Klaproth  and 
V'auquelin,  who  analyzed  it,  unknown  to  each  other,  about 
the  year  1796.  Werner  gave  it  the  name  of  celestine^  from 
the  blue  colour  which  was  at  that  time  considered  as  charac- 
teristic of  it ;  though  since  that  period  the  same  colour  has 
been  observed  in  sulphate  of  barytes.  It  was  soon  after  dis- 
covered, in  abundance,  in  the  neighbourhood  of  Bristol,  by 
Mr.  Clayfieid ;  and  since  that  period  it  has  been  discovered 
in  Germany  and  other  countries,  in  very  considerable  deposites. 

ITie  colour  is  usually  white,  most  frequently  with  a  shade 
of  sky  blue ;  but  sometimes  with  a  shade  of  red  or  yellowish 
red. 

It  occurs  most  frequently  crystallized,  and  then  its  fracture 
if  foliated.  The  cross  fracture  is  conchoidal.  The  primary 
form  of  its  crystals,  like  that  of  sulphate  of  barytes,  is  a  right 
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rhombic  prism.     But  the  inclination  of  M  on  M'  is  104®  insleed 
of  10Pd4'as  is  the  case  with  the  prism  of  sulphate  of  barytei. 

The  modifications  of  this  form  in  sulphate  of  strontian,  are 
much  the  same  as  those  in  sulphate  of  barytes.  The  mag- 
nificent crystals  from  Sicily  are  elongated  octahedrons,  simihr 
to  that  represented  in  page  104,  making  allowance  for  die 
difference  in  the  measurement  of  the  angles,  which  amoanli 
to  about  3**. 

Lustre  vitreous,  inclining  to  pearly,  and  irarying  from  shin- 
ing to  splendent.  The  impure  compact  variety,  from  die 
neighbourhood  of  Paris,  has  no  lustre. 

Sometimes  transparent,  sometimes  only  translacent  Re- 
fracts doubly. 

Hardness  3  to  3*5.  I  found  the  specific  gravity  of  a  very 
fine  and  pure  crystal  from  Sicily,  3*9626,  and  that  of  good 
translucent  crystals  from  the  neighbourhood  of  Bristol  3.9454.* 
According  to  Beudant  the  specific  gravity  varies  from  3-9297 
to  3'9593.» 

Before  the  blowpipe  it  behaves  very  nearly  as  sulphate  of 
barytes  does,  excepting  the  red  tinge  which  it  communicates 
to  the  flame  when  decomposed,  and  which  characterizes  aul* 
phate  of  strontian. 

When  pure,  it  is  composed  of 

1  atom  sulphuric  acid,         5 
1  atom  strontian,  6*5 


11-5 
I  analyzed  very  fine  specimens  from  the  neighbourhood  of 
Bristol,  and  from  Sicily,  the  result  was  as  follows : 


Sulphate  of  strontian,   . 

Bristol 

98-353 

Sklllaa. 

98-68 

Sulphate  of  lime, 

1073 

1*02 

Moisture,     . 

0-200 

0*30 

Foreign  matter,^ 

0-374 

0 

100  100 

It  generally  contains  a  little  oxide  of  iron,  and   that  of 

Bouvron,  according  to  the  analysis  of  M.  Daurier,  contain! 

27-795  per  cent  of  carbonate  of  lime.     As  Vauquelin,  ia 

another  specimen  from  the  same  locality,  found  only  10  per 


*  Ann.  dcs  Mines  (second  series),  v.  275. 
f  It  was  silica,  with  sonic  alumina,  and  a  trace  of  iron. 
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Ill 


'  carbonate  of  lime,  it  is  clear,  that  this  constitaent 
iocidental.* 

late  of  Strontian  is  found  most  commonly  in  the  new 
btone,  which  lies  above  the  coal  formation.     Some- 
is  found  in  amygdaloid,  connected  with  basalt,  and  at 
rtre,  near  Paris,  it  occurs  in  the  tertiary  gypsum 

Sp.  4.  BarytO'SulphcUe  of  Strontian. 

Radiated  celestine. 
species  is  found  in  considerable  quantity  in  Drum- 
Umd,  in  Lake  Erie,  and  also  at  Kingstown,  in  Upper 

:;olour  is  white,  with  a  very  slight  shade  of  blue. 
:exture  is  laminated,  and  the  laminse,  which  are  obvi- 
iperfect  crystals,  diverge  as  if  from  a  central  point, 
form  a  kind  of  pencil. 

e ;  very  friable ;  hardness  2*75 ;  specific  gpravity  3*921. 
*€  the  blowpipe  in  the  platinum  forceps  becomes  of  a 

lite ;  but  does  not  easily  fuse.     Melts  readily  with 
ce  of  soda  into  a  transparent  colourless  bead,  which 

lite  and  opaque  on  cooling.     With  borax  it  fuses 
lily  into  a  white  opaque  globule. 
I  analysis  of  it  made  in  my  laboratory,  its  constitu- 
te found  to  be 

Sulphuric  acid,       .         .         40*202 


Barytes, 

23-059 

Strontian, 

85-724 

Protoxide  of  iron. 

•                 . 

0*588 

Water, 

•                 • 

IC 

0*720 

10*293 

is  obviously  equivalent  to 

AtOOUL 

late  of  barytes, 

35*195 

.     2-42     .     3 

late  of  strontian, 

63*204 

.     5-49     .     7 

late  of  iron, 

1*241 

.     013 

r,      .         •         •         • 

0-720 

100-360 

tinir  the  small  auantit' 

V  of  sulphat 

«  of  iron  as  acci 

the  mineral  is  a  compound  of 


•  Ann.  dc  Chiin.  ot  dc  Phvs.,  xlvi.  312 
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3  atoms  sulphate  of  barytes, 
7  atoms  sulphate  of  strontian. 
Sulphates  of  barytes  and  of  strontian  occur  native  oon- 
bined  in  other  proportions,  and  constituting  therefore  other 
species  which  have  not  yet  been  accurately  described*  .Thai 
the  mineral  found  at  Norten,  in  Hanover,  and  known  by  the 
name  of  radiated  Celestine,  is  a  compound,  according  to  the 
analysis  of  Dr.  Turner,  of 

Sulphate  of  barytes,  .         .         20*41 

Sulphate  of  strontian,       .         .         78*205 


98-6 15» 

This  is  very  nearly 

1  atom  sulphate  of  barytes, 
5  atoms  sulphate  of  strondan.f 


{ 


Sp.  5.  Calcareo-Sulphate  of  Strontian. 

I  have  a  specimen  of  this  mineral  in  my  cabinet ;  but  I  am 
unacquainted  with  its  locality ;  though  I  suspect  that  it  came 
from  the  neighbourhood  of  Bristol. 

•  Edinburgh  Phil.  Jour.,  ii.  329. 

f  A  remarkable  variety  of  this  mineral  occurs  at  Norton,  about  nx  ib3m 
from  Hanover,  constituting  thin  beds  in  a  limestone,  probably  conneotod 
with  the  oolite  formation.  It  is  partly  in  crystals,  and  partly  in  a  weathered 
and  friable  state.  There  are  three  thin  beds ;  in  the  first  the  minenl  ii 
crystallized,  in  the  two  others  it  is  in  a  weathered  and  friable  state. 

The  crystals  have  a  silky  lustre,  and  a  milk-white  colour,  here  and  there 
passing  into  blue.  The  specific  gravity,  as  deterimned  by  Gninef»  M 
3-9506.  • 

These  crystals  analyzed  by  Mine  Commissioner  Gruner  of  Hanoyer  give 
Ferruginous  alumina,         .         .  0*213 

Sulphate  of  strontian,        .        .        73'000,  or  7  atoms 
Sulphate  of  barytes,  .  26*166,  or  2  atoms 


99*3794. 
The  weathered  portion  from  the  third  bed  was  found  to  be  composed  of 
Alumina,  .         .        .         .  1*00 

Sulphate  of  strontian,        .  24*00,  or  2  atoms 

Sulphate  of  barytes,  74*66,  or  5  atoms 

99*66++ 
I  have  not  seen  any  accurate  description  of  these  minerals,  but  I  have 
little  doubt  that  they  will  constitute  two  new  species.     The  first,  indeed, 
is  intimately  connected  with  the  baryto-sulphate  of  strontian  spedes  fiwi 
America,  if  it  be  not  identical  with  it ;  but  the  second  seems  new. 

•  The  specific  gravity  is  stated  in  the  paper  at  3.5906 ;  but  I  take  it  for  granted 
that  the  5  and  9  have  accidentally  changed  places. 

4-  Gilbert*s  Annalen,  Iz.  72.  -^^  Ibid.  p.  77. 
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The  colour  is  white  with  a  shade  of  red.  It  is  composed 
of  small  thin  plates,  or  radii,  which  are  interlaced;  lustre 
silky.  The  single  plates  are  transparent,  and  the  mass  is  trans- 
lucent on  the  edges ;  very  easily  frangible ;  hardness  2*75 ; 
scratched  by  carbonate  of  strontian  ;  specific  gravity  3*81. 

Before  the  blowpipe  behaves  nearly  as  sulphate  of  strontian. 

Its  constituents,  by  the  analysis  of  Dr.  Jephson  of  Leam- 
ington, were 

Atonu. 

Sulphuric  acid,  .         45*928     .     9*1856 

Lime,         .         .         .  7-160     .     2045 

Strontian,  .         .         .         46*888     .     7*25 


99*976 
It  is  therefore  a  compound  of 

2  atoms  sulphate  of  lime, 
7  atoms  sulphate  of  strontian. 


{ 


Sp.  6.  Stromnite, 

This  mineral  was  observed  at  Stromness,  in  the  Orkneys, 
by  Dr.  Trail,  in  the  year  1803.  In  the  year  1817,  he  ana- 
l]rzed  it,  and  an  account  of  it  was  read  before  the  Royal 
Society  of  Edinburgh,  which  was  published  in  the  ninth 
Tolume  of  the  Edinburgh  Philosophical  Transactions.  It 
occurs  in  masses,  in  a  kind  of  slate,  connected  with  an  aban- 
doned lead  mine. 

The  colour  is  greyish-white,  passing  into  pale  yellowish- 
white.  The  lustre  is  shining,  and  pearly  in  the  principal 
fracture,  glistening  and  resinous  in  the  cross  fracture. 

The  mineral  is  radiated,  or  composed  of  small  plates,  or 
ridii,  somewhat  diverging. 

Translucent  when  in  thin  fragments;  specific  gravity 
3*903 ;  hardness  3*5 ;  rather  brittle  and  easily  frangible. 

It  is  infusible  per  se  before  the  blowpipe. 

Its  constituents,  as  determined  by  the  analysis  of  Dr. 
Trail  are. 

Carbonate  of  strontian,  .         .         68*6 

Sulphate  of  barytes,      .  .         .         27*5 

Carbonate  of  lime,         .         .         .  2-6 

Oxide  of  iron,      .         .  .  0*1 


98*8' 

•  Edinr.  Trans,  vol.  ix.  p.  81. 
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If  this  mineral  constitute  a  chemical  compound,  it  is  cer- 
tainly a  very  extraordinary  one.  The  preceding  numben 
approach 

4  atoms  carbonate  of  strontian, 
1  atom  sulphate  of  barytes, 
^th  atom  carbonate  of  lime. 
But  perhaps  the  carbonate  of  lime  should  be  conridered 
only  as  accidental.     What  renders  it  probable,  that  the  con- 
stituents of  this  mineral  are  chemically  combined,  is,  that  die 
specific  gravity  is  less  than  the  mean.     For  the  mean  specific 
gravity  is  3-81  instead  of  3*703,  which  Dr.  Trail  obtained. 

GENUS  VII. CALCIUM. 

Calcium^  like  barium  and  strontium,  is  never  found  neir 
the  surface  of  the  earth  in  the  metallic  state;  but  alwiyi 
united  to  oxygen  and  converted  into  lime.  Even  lime  hai 
so  strong  an  affinity  for  acids,  that  it  exists  only  in  a  state  of 
combination  with  acids.  Lime  is  much  more  abundant  in  the 
mineral  kingdom  than  barytes,  or  strontian.  It  occurs  moit 
commonly  united  to  carbonic  acid  constituting  limestone^ 
which  form  whole  mountains,  or  even  ranges  of  mountsini. 
It  is  met  with  likewise  in  considerable  quantity  comlniied 
with  sulphuric  and  fluoric  acid,  nor  is  it  rare  in  combinatioB 
with  phosphoric  acid.  It  is  found  also  united  to  silica,  to 
arsenic  acid,  tungstic,  boracic,  and  titanic  acids ;  but  not  to 
abundantly.  The  number  of  species  belonging  to  this  genoi 
at  present  known,  amount  to  30.  Of  these  13  are  simpb 
salts,  15  double  salts,  and  2  triple  salts,  or  more  probably  nlli 
of  a  still  more  complex  nature. 

A.    SIMPLE  SALTS. 

Sp.  1.  Calcareous  Spar. 

Agaric  mineral,  anthraconite,  aphrite,*  argentine,  chalk,  inoHte^  lam 
lumachella,   madreporitc,    marble,   marl,   oolite,  ostreocolla,  p 
pisolite,  slate  spar,  sohiefcr  spar,  travertine,  tufa. 

This  species  is  very  abundantly  scattered  through  the 
mineral  kingdom,  constituting  whole  ranges  of  mountains,  or 
existing  in  the  state  of  beds  alternating  with  other  rodtf- 
But  calcareous  spar,  which  alone   possesses   the   complete 

*  The  term  aphrite  has  been  also  applied  to  the  tourmalin.  See  Mobi 
ii.  349. 
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jtere  of  the  species,  is  met  with  only  in  veins  or  cavities 
ter  rocks. 

e  colour  of  pure  calcareous  spar  is  snow-white ;  but  the 
al  is  frequently  tinged  yellow, 
red,  or  even  green,  and  some 
ies  are  nearly  black. 
e  fracture  is  foliated,  and  the 
ge  is  parallel  to  the  faces  of  an 
}  rhomboid,  in  which  the  faces 
are  inclined  to  each  other  at  an 
of  105**  5'.  This  constitutes 
imary  form  of  the  mineral,  which 
I  very  frequently  in  the  mineral 
jui.  But  calcareous  spar  is  met  with  crystallized  in  a 
!r  variety  of  forms  than  any  other  mineral  hitherto 
1.  Count  Boumon  in  his  Traiti  de  Mineralogie  has 
iren  figures  of  no  fewer  than  680  modifications;  and 
,  in  the  second  edition  of  his  Mineralogy,  has  given 
s  and  descriptions  of  155  different  modifications.  These 
Uine  shapes  may  be  referred  to  rhomboids,  prisms,  and 
lids.  When  the  angle  of  the  summit  A  is  replaced  by 
or  six  planes  resting  on  the  primary  planes  or  edges  of 
^'stal,  and  when  these  replacements  increase  so  much  as 
iterate  the  primary  faces  of  the  crystal,  they  occasion 
sided  or  six-sided  pyramids.  These  being  double,  and 
d  base  to  base,  the  three-sided  pyramids  constituted  long 
cute  rhomboids ;  while  the  six-sided  pyramids  constitute 
lidal  dodecahedrons.  When  the  lateral  solid  angles  are 
ed  by  planes  parallel  to  the  perpendicular  axis  of  the 
K)id  regular  six-sided  prisms  are  formed,  which  is  the 
^ommon  shape  of  the  crystals  of  calcareous  spar  found 
rbyshire ;  while  the  pyramidal  dodecahedron  character- 
le  calcareous  spar  of  strontian. 
en  each  lateral  solid  angle  of  the  rhomboid  is  replaced 

0  planes  meeting  at  an  edge  which  is  parallel  to  the 
ndicular  axis,  twelve-sided  prisms  are  formed.  When 
he  alternate  lateral  angle  is  replaced  by  a  plane  parallel 

perpendicular  axis,  a  three-sided  prism  is  formed.     This 

1  is  uncommon;  but  occurs  in  a  quarry  not  far  from 
ildy,  in  the  County  of  Fife. 

rious  other  modifications  are  produced  by  the  superior 
J  of  the  rhomboid  being  replaced  by  tangent  plane,  or  by 
)lanes ;  or  by  the  lateral  edges  being  replaced  by  tangent 
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planes,  or  by  two  planes.  The  first  produces  a  rhomboid 
more  obtuse  than  the  primary ;  the  second  produces  pyrami- 
dal dodecahedrons,  whose  faces  are  usually  isosceles  triajngles; 
the  third  produces  a  regular  six-sided  prism ;  and  the  fourth 
pyramidal  dodecahedrons,  whose  faces  are  generally  scalene 
triangles. 

The  lustre  of  calcareous  spar,  when  the  mineral  is  pure,  k 
splendent  and  vitreous.  It  is  transparent,  and  refracts  douUy 
very  powerfully,  doubling  an  image  viewed  through  panlld 
faces  of  the  crystal. 

Hardness  3 ;  specific  gravity  when  pure  2*721.  Haidinger 
has  given  us  the  specific  gravity  of  a  variety  of  specimens 
more  or  less  pure  tried  by  him.  The  lowest  was  2*508,  and 
the  highest  2*778  ;*  but  neither  of  these  two  extremes  exhibits 
the  mineral  in  a  state  of  purity.  According  to  Beudant,  the 
specific  gravity  of  Iceland  crystal  (the  purest  kind  of  calcare- 
ous spar)  varies  from  2*5239  to  2*7234.f 

Before  the  blowpipe,  on  charcoal,  it  becomes  caustic  lime, 
and  then  shines  with  peculiar  lustre.  With  borax,  or  widi 
biphosphate  of  soda,  it  fuses  with  effervescence  into  a  glav* 
With  soda  it  does  not  fuse,  nor  enter  into  combination. 

When  pure,  it  is  composed  of 

1  atom  carbonic  acid,  .         2*75 

1  atom  lime,      .         .         .         3*5 


6*25 
But  it  is  very  rarely  free  from  some  slight  admixture  of 
foreign  matter. 

It  occurs  in  veins  in  every  kind  of  rock,  from  the  oldest  to 
the  newest. 

Limestone,  chalk,  marble,  &c.,  consist  of  the  same  materials 
as  calcareous  spar,  but  not  crystallized,  and  therefore  not 
constituting  proper  mineral  species.  The  property  which  all 
these  minerals  have  of  dissolving  with  efiervescence  in  muriatic 
acid,  while  the  neutral  solution  is  thrown  down  white  by 
oxalate  of  ammonia  characterizes  all  the  varieties  of  carbonate 
of  lime. 

•  Annals  of  Philosophy  (second  series),  ix.  892. 
f  Ann.  des  Mines  (second  series),  v.  275. 
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Sp.  2.  ArragonUe. 

Igloite — flos  ferri — needle  spar. 

1  ineral  was  for  some  time  confounded  with  the  pre- 

(    i      ;  but  it  was  rightly  constituted  a  peculiar  species  by 

t      '9  because  its  hardness,  specific  gravity,  and  crystalline 

are  peculiar.     He   gave   it   the  name  of   Arragonite, 

I  the  first  specimens  came  from  Arragon,  in  Spain. 

l  )st  common  colour  of  arragonite  is  white ;  but  fre- 

iy      has  a  shade  of  blue,  or  yellow,  and  sometimes  of 

rey,  or  even  green. 

The      ucture  is  foliated  with  a  threefold  cleavage.     In  the 

iety,  called  flosferri^^  the  structure  is  usually 
<     ,  I        tlie  fibres  run  in  a  longitudinal  direction. 
l^he  prii      y  form  of  the  crystal  is  a  right  rhomboidal  prism, 
I  which  M  on  M' is  116°  IC,  accord- 

i  ~~7i 

of  Mr.  Phillips. 

Three  of  diese  crystals  are  frequently 
rouped  together  in  such  a  manner  as 
»  constitute  a  six-sided  prism.     The 

i  acute  angles  of  the  prism  are  some- 
s  replaced  by  two  faces,  which  conceal  the  base  P,  and 
mvert  the  crystal  into  a  very  elongated  octahedron.  Some- 
mes  the  edges  B  are  replaced  by  tangent  planes,  which 
[Tcasionally  become  very  large.  The  edge  H  is  at  the  same 
me  replaced  by  a  tangent  plane.  In  consequence  of  this 
le  crystal  terminates  in  a  long  six-sided  pyramid,  the 
ctremity  of  which  is  not  a  point,  but  a  ridge.  A  good 
X!ount  of  the  crystalline  forms  of  the  arragonite  is  given  by 
non.f 

The  lustre  is  glassy.  The  mineral  is  sometimes  only 
anslucent,  sometimes  transparent.  It  refracts  doubly,  but 
)t  nearly  so  much  so  as  calcareous  spar. 

Hardness  3*75 ;  specific  gravity,  as  determined  by  Haidin- 
?r,  2-931  ;t  by  Bournon,  2-920 ;§  by  Biot,  2-9267.||      Stro- 

yer  found  the  specific  gravity  of  different  specimens,  from 

•   Flm  frrri  was  considered  by  the  older  mineralogists  as  an  ore  of  iron, 
duv  6r*i  showed  that  it  was  a  variety  of  arragonite. 
f   TraJte  de  Mineralogic,  ii.  119. 
J    Annals  of  Philosophy  (second  scries),  ix.  392. 
C    Tr*it4*  dc  Mineralogie,  ii.  120. 
M*m.  d'Arrucil.  ii.  202. 
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2*9304  to   2*885.*     According  to  Beudant,  it  varies  from 
2*7647  to  2*9467.t 

The  action  of  the  blowpipe  on  arragonite,  is  precisely  mim- 
lar  to  that  on  calcareous  spar. 

Arragonite,  like  calcareous  spar,  is  essentially  a  carbonate 
of  lime.  Stromeyer  discovered  that  it  contained  also  carbonate 
of  strontian,  which  varies  in  quantity  in  different  spedmeni 
from  4*1  percent,  to  0*5  percent.;  those  specimens  whidi 
have  the  highest  specific  gravity  containing  the  greatest  quan- 
tity, and  vice  versa,  Arragonite  contains  also  some  water, 
which  varies  from  0*6  per  cent,  to  0*154  per  cent.  Tliose 
specimens  which  contain  the  most  carbonate  of  strontian,  in 
general  containing  also  the  most  water.  Whether  the  ca^ 
bonate  of  strontian  is  in  chemical  combination  with  the  car- 
bonate of  lime,  is  not  clear.  The  specimens  containing  the 
most  of  the  strontian,  consist  of 

35  atoms  carbonate  of  lime, 
1  atom  carbonate  of  strontian, 
1}  atom  water. 
While  the  specimens  containing  the  least,  are  composed  of 
288  atoms  carbonate  of  lime, 
1  atom  carbonate  of  strontian, 
3  atoms  water. 

Stromeyer  ascribes  the  peculiar  crystalline  form  of  arra- 
gonite to  the  carbonate  of  strontian  which  it  contains.  The 
primary  forms  of  the  two  minerals  do  not  differ  more  fnm 
each  other  than  1^  22^;  but  as  this  difference  is  constant,  it 
indicates  two  distinct  species.  The  presence  of  water  ia 
arragonite  was  first  observed  by  Mr.  Holme.  When  arrago- 
nite is  heated  it  falls  to  powder  and  loses  its  water.  Thii 
readily  distinguishes  it  from  calcareous  spar. 

It  was  first  found  embedded  in  gypsum.  It  occurs  in  cavi- 
ties and  veins  in  basalt  and  other  trap  rocks.  Fine  specdmeni 
of  it  are  met  with  at  Leadhills  in  Lanarkshire,  in  veins  tra- 
versing transition  rocks. 

Sp.  3.  Subsesquicarbanate  of  Lime. 

Blue  Vcsuvian  limestone. 

This  species  is  found  in  loose  masses  among  ejected  mine- 
rals in  the  neighbourhood  of  Vesuvius.  It  was  described  by 
Karsten  and  analyzed  by  Klaproth:]:  in  1807. 

*  Untersuchungen,  p.  74,  &c.     f  Ann.  des  Mines  (2d  scries),  r.  276. 

{  Beitragc,  v.  91. 


HYDROUS  SULPHATE  OF  LIME.  119 

Its  colour  is  dark  bluish  §^ey  partly  veined  with  white. 
Externally  it  appears  as  if  it  had  been  rolled.  Sur&ce  un- 
even ;  fracture  fine  grained  earthy,  passing  into  splintery ; 
opaque ;  streak  white ;  semihard  in  a  low  degpree ;  not  par- 
ticularly heavy.*  Its  constituents  as  determined  by  Klaproth, 
are 

Lime,       ....         58 
Carbonic  acid,  .         .  28-5 

Water,  slightly  ammoniacal,       1 1 
Magpiesia,  0*5 

Oxide  of  iron,  .         .  0*25 

Charcoal,  0*25 

Silica,       .         .  .  1*25 


99-75 
Theae  numbers  (supposing  them  exact)  are  equivalent  to 

1*595  atom  lime, 

1  atom  carbonic  acid, 

0*94  atom  water, 

0*015  atom  magnesia, 

0*05  atom  silica. 
If  we  leave  out  the  magnesia  and  silica,  which  are  in  so  small 
quantity  as  not  much  to  affect  the  chemical  constitution  of  the 
mineral^  the  constituents  seem  to  be 

1^  atom  lime, 

1  atom  carbonic  acid, 

1  atom  water. 
It  is  therefore  a  hydrous  subsesquicarbonate  of  lime. 

Sp.  4.  Hydrous  Sulphate  of  Lime. 

Alabaster,  gjp8um»f  selenite. 

This  mineral,  so  useful  under  the  name  of  plaster^  is  very 
abundant,  occurring  in  beds  chiefly  in  the  new  red  sandstone, 
though  it  is  found  also  in  other  situations,  particularly  in  the 
neighbourhood  of  Paris  where  it  lies  over  the  clialk.     Very 

*  The  description  ^vcn  is  that  of  Karsten.  I  have  not  myself  seen  this 
niiiend. 

f  The  term  ytr^n  {gi/pKum)  was  used  by  the  Greeks,  at  least  as  early  as 
the  time  of  Theophrastiis.  Gypsum  was  applied  by  the  ancients  to  the 
•aine  uses  that  we  apply  it ;  but  they  were  ignorant  of  its  composition. 
One  of  the  earliest  of  the  analytical  attempts  of  Lavoisier  was  to  analyze  it 
(1768).  He  determined  the  nature  of  the  constituents  but  not  their  pro- 
pfirtions.     Margraaff'  had  already  made  the  same  discovery  in  1750. 
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fine  specimens  are  met  with  in  Shotover  hill  near  Oxford,  and 
at  Carrickfergus  in  the  County  of  Antrim. 

The  colour  of  this  mineral  when  pure,  is  snow-white ;  but 
it  occurs  often  red,  yellow,  blue,  and  grey. 

When  crystallized  it  is  foliated ;  but  it  is  found  also  fibrom* 
granular,  and  compact  The  foliated  varieties  are  called 
selenite  from  their  fine  white  colour.  They  split  into  thin 
leaves  parallel  to  the  base  of  a  right  oblique  prism,  the  fiioes 
of  which,  as  determined  by  Hauy,  are  inclined  to  each  other 

at  angles  of  1  IS''  8',  and  66<>  52^. 
And  this  determination  has  been 
conrfimed  by  subsequent  measure- 
ments with  the  reflecting  goniome- 
ter. Sometimes  the  solid  angles  A 
or  £,  are  replaced  by  tangent  planes, 
and  sometimes  the  lateral  edges,  B^ 
C  are  replaced  by  tangent  planes. 
These  replacements  occasion  the  different  varieties  in  the  crys- 
talline forms  observed.  The  replacement  of  the  edges  consti- 
tutes the  most  common 
form  observed.  It  is 
represented  in  the 
I  ^-^-^---^><.,_  -^  ^<;^  margin,  where  P  re- 
presents the  base  of 
the  primary  prism,  and 
/,  /,  and  fiff  the  new 
faces  produced  by  replacing  the  lateral  edges  of  the  prism. 
Hemitrope  crystals  of  this  mineral  are  very  common.* 
Lustre  of  the  lateral  faces  of  the  prism  and  of  those  by 
replacement,  vitreous;  that  of  the  base  of  the  prism  is  pearly, 
and  this  face  is  usually  streaked. 

It  varies  from  translucent  to  transparent.  The  transparent 
varieties  refract  doubly,  when  an  object  is  viewed  through  two 
oblique  faces. 

Hardness  2;  easily  scratched  by  the  nail.  This  readers 
ornaments  of  alabaster  very  easily  soiled  and  injured. 

Specific  gravity  of  a  transparent,  white  crystal  from  Oxford, 
as  determined  by  Hisinger,  2'310.f     According  to  Beudant, 


*  By  hemitrope  is  meant  a  figure  produced  by  cutting  the  primary  crystal 
in  two,  causing  one  of  the  fragments  to  make  half  a  revolution^  and  then 
uniting  the  sides  actually  in  contact. 

\  Annals  of  Philosophy  (2d  scries],  ix.  391, 
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the  spedfic  gravity  of  this  mineral  varies  from   2-3121   to 
2-3257.* 

When  the  facts  of  a  fragment  are  heated  before  the  blow^ 
pipe  it  does  not  fuse ;  but  when  the  edges  are  exposed  to  the 
flame,  the  layers  gradually  separate  and  fuse  into  an  enameL 
In  a  few  hours  the  bead  falls  spontaneously  to  powder.  When 
heated  with  fluor  spar,  it  easily  undergoes  fusion. 

The  constituents  of  this  mineral  are 

1  atom  sulphuric  acid,  5 

1  atom  lime,        ...         3*5 

2  atoms  water,    .         .         .         2*25 


10-75 
When  heated  the  water  is  easily  driven  off.  When  the  anhy- 
drons  powder  is  mixed  with  water,  it  forms  a  liquid  paste 
which  easily  attaches  itself  to  the  inside  of  a  mould,  and  in  a 
few  minutes  becomes  solid.  In  this  way  it  is  used  to  make 
casts  of  statues,  &c.  To  fit  it  for  this  purpose,  it  must  be 
mixed  with  about  a  third  of  its  weight  of  lime.  What  is 
called  Planter  of  Paris  constitutes  such  a  native  mixture.  It 
is  so  called  because  it  occurs  in  that  state  in  the  gypsum 
quarries  round  Paris. 

The  new  red  sandstone  formation,  as  has  been  already 
stated,  constitutes  the  great  deposite  of  this  mineral.  But  it 
occurs  also  in  other  situations.  Thus,  it  is  found  occasionally 
in  the  coal  beds,  and  indeed  occurs  in  small  quantities  in  most 
of  the  secondary  formations.  In  Germany  it  abounds;  but  in 
England  it  is,  comparatively  speaking,  scanty  in  the  new  red 
sandiitone. 

Sp.  5.  Anhydrous  StUphate  of  Lime. 
Anbjdrite,  kantenite,  muriacite,  cube  spar,  pierre  de  trippes,  gekrosstein. 

This  mineral  seems  to  have  been  first  noticed  by  the  Abb^ 
Poda,  who  gave  it  the  name  of  muriacite^  probably  from  the 
common  salt  with  which  it  is  often  associated.  Fichtel  gave 
an  account  of  it  in  1794;  but  it  was  Hauy  who  first  deter- 
mined its  characters  and  described  it  with  accuracy.  The 
crystalline  shape  was  first  determined  by  Bournon.f 

The  colour  of  the  pure  mineral  is  white ;  but  it  has  very 
frequently  a  flesh  red,  grey,  or  light  blue  colour. 

ITie  fracture  is  imperfect  conclioidal ;  the  crystals  are  always 
foliated,  but  some  of  the  compact  varieties  are  granular. 

•  Ann.  <lo«  Mincii  (2d  sericfi),  v.  27j.       f  Jour,  dcs  Minew,  xiii.  •04/j. 


I1ie  primary  form  of  the  crystal  is  a  ri^l 
rectangular  prism.  Pretty  frequcDtly  the 
lateral  edges  of  the  prism  G  are  replaced 
by  planes,  which  converts  the  primary  fom 
into  the  octahedral  prism  represented  is  the 
margin.  The  faces  d,  make  with  the  bee 
T  an  angle  of  129°  56',  and  with  the  hct 
M  an  angle  of  140°  4'. 

The  lustre  is  Titreous,  inclining  to 
pearly,  upon  the  most  distinct  deav^ 
planes. 

Translucent,  somedmes  nearly  tnnn» 
rent.  It  refracts  doubly  very  powerfaUy, 
when  an  object  is  viewed  through  tt$ 
faces  oblique  to  each  other. 
The  specific  gravity,  as  determined  by  Haidinger,  is  S-899.* 
Bonrnon  found  that  of  a  crystal  2-940.  It  was  not  quite  free 
from  common  salt.  The  purest  specimen  tried  hod  a  qteofie 
gravity  of  2-957 :  that  of  another  crystal  was  2-g29.t  Haid- 
ness  from  2-75  to  3,  or  even  3-25. 

Before  the  blowpipe  it  behaves  like  the  preceding  spedei, 
except  that  it  gives  out  no  water. 
Its  constituents,  when  pure,  are 

1  atom  sulphuric  acid,  5 

1  atom  lime,        .         .         3-5 


8-5 
But  it  very  ^equently  contains  a  little  common  sal^  tfae 
maximum  of  which  rarely  exceeds  1  per  cent. 

Crystals  of  this  mineral  are  occasionally  met  with  whicb 
have  absorbed  water,  and  so  are  converted  into  comnMia 
hydrous  sulphate ;  yet  they  retain  their  original  sliape.  A 
variety  of  this  kind,  of  a  fine  blue  colour,  from  a  trap  dyke  it 
the  base  of  the  Cave  Hill,  near  Bel&st,  had  a  specific  gnvi^ 
of  2-905,  and  consisted  of 

Carbonate  of  lime,  63-12 

Sulphate  of  lime,     .         32-84 

Water,    .         .         .  3-60 

99-56 


'   Annals  of  I'hilusnphy  (secund  ncrics),  i 
f  Jour,  dcs  Mines,  xiit.  350. 
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This  is  equivtilent  to 

2^  atoms  carbonate  of  lime, 
1  atom  sulphate  of  lime, 
^  atom  of  water. 
If  we  consider  the  water  as  united  to  the  sulphate,  it  will  follow 
that  it  has  absorbed  nearly  half  the  water  which  exists  in  hydrous 
sulphate  of  lime.  But  from  the  great  increase  in  the  specific 
grarity,  it  is  probable  that  the  carbonate  and  sulphate  of  lime 
in  this  mineral  are  in  chemical  combination.  K  we  leave  out 
of  riew  the  water  altogether,  the  specific  gravity  of  a  mixture 
of  63*  12  carbonate  of  lime,  and  32*84  sulphate  of  lime,  would 
be  on«y  2*708;  and  if  we  take  the  water  into  account,  and 
suppose  it  only  mechanically  mixed,  that  specific  gravity 
would  be  reduced  to  2*646.  Even  if  we  suppose  the  water 
to  be  absorbed  by  the  mineral  without  any  increase  of  its 
bulk,  the  specific  gravity  would  only  be  2*745.  All  these 
numbers  are  so  much  below  2*905,  that  we  cannot  avoid 
admitting  a  chemical  combination  between  the  constituents, 
and  a  contraction  in  consequence. 

Anhydrous  sulphate  of  lime  occurs  along  with  the  preceding 
spedes ;  but  it  is  much  less  abundant,  and  never  constitutes 
extensive  beds. 

Sp.  6.  Siliceous  Sulphate  of  Lime. 

Vulpenite,  bordiglione. 

This  mineral,  which  occurs  at  Vulpino,  in  Italy,  has  been 
generally  considered  as  a  mechanical  mixture  of  anhydrous 
sulphate  of  lime  and  silica ;  but  neither  its  hardness  nor  its 
specific  gravity  is  reconcileable  with  that  supposition. 

Colour  greyish  white,  and  veined  with  bluish  grey.  The 
mineral  is  foliated,  and  it  is  said  to  exhibit  a  threefold  slightly 
oblique  cleavage,  indicating  for  the  primary  crystal  a  right 
four-sided  prism,  slightly  oblique. 

Internal  lustre  splendent ;  translucent  on  the  edges ;  spe- 
cific gravity  2*8787,  as  determined  by  Hauy  ;•  hardness  2*75. 

Fuses  readily  before  the  blowpipe  into  an  opaque  white 
enamel. 

Its  constituents,  according  to  the  analysis  of  Vauquelin,  are 
Sulphate  of  lime,       .         89*76 
Silica,      ...  8 


97*76t 


•  Minemlogie  (first  edition),  iv.  353. 
t  Jour.  de»  Mines,  ?i.  808.     The  sulphate  of  lime  \a  corrected. 
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This  corresponds  with 

2|  atoms  sulphate  of  lime, 
1  atom  silica. 
If  the  loss  (as  is  probable)  be  sulphate  of  lime,  the  con- 
stituents will  be 

2|  atoms  sulphate  of  lime, 
1  atom  silica. 
Both  of  these  ratios  are  rather  improbable. 

This  mineral  is  cut  and  polished  in  Italy,  and  applied  it 
various  ornamental  purposes. 

Sp.  7.  SubsesquiphosphcUe  of  Lime.* 
Apatite,  asparagus  stone,  moroxite,  phosphorite. 

This  mineral,  which  occurs  pretty  commonly  in  translucent 
crystals,  having  the  form  of  a  six-sided  prism,  and  pretty  fre- 
quently a  blue  colour,  was  considered  by  Rom£  de  Lisle  as  t 
gem.  When  the  prism  was  terminated  by  a  six-sided  pjrnmid 
he  called  it  chrysolite^  when  by  a  hexahedral  face  he  conn- 
dered  it  as  a  variety  of  emerald.  In  the  year  1788,  Klaprotk 
discovered  that  it  was  a  compound  of  phosphoric  acid  and 
lime ;  and  Werner  gave  it  the  name  of  apatite^  on  account  of 
the  variety  of  mistaken  opinions  which  had  been  embraced 
respecting  it  by  mineralogists.'!'  The  asparagus  g^en  variety 
he  afterwards  distinguished  by  the  name  of  spargeUiein. 

The  colour  of  apatite  is  sometimes  white,  but  much  moie 
frequently  violet  blue  ;  often  green ;  sometimes  yellow,  grey, 
red,  and  even  brown.     The  colours  are  never  bright. 

The  mineral  is  always  foliated,  and  the  cleavage,  whidi  ii 
not  very  perfect,  is  parallel  to  the  faces  and  base  of  the 

regular  six-sided  prism.  This  ii 
the  most  common  form  of  the  crys- 
tal. Sometimes  the  terminal  edges 
B,  B,  &c.,  are  replaced  by  tai^ent 
planes,  which  causes  the  prism  ti 
terminate  in  a  six-sided  pyramicL 
A  similar  six-sided  pyramid  is  pnn 
duced  when  the  solid  angles  of  the 


^1 1- 

prism  are  replaced  by  planes.  Sometimes  the  lateral  edges 
of  tlio  prism  are  replaced  by  tangent  planes,  or  by  two  planes. 
The  first  changes  the  prism  into  one  with  twelve  sides,  and 
the  second  into  one  with  eighteen  sides.     Of  this  last  crystal 

♦  Called  by  the  French  jeweller*  ehrysolitr. 
f  See  Bcrgmannischc  Jour.  17B8,  i.  76,  K:c." 
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I  have  never  seen  a  specimen,  but  the  replacements  on  the 
angles  and  edges  often  occur  together. 

Cross  fracture  conchoidal;  apatite  is  usually  translucent, 
but  seldom  transparent.     Refracts  singly ;  hardness  5. 

The  specific  gravity  of  asparagus  green  crystals,  from 
Spain,  was  found  by  Haidinger  to  be  3*225,  and  that  of 
g^een  transparent  crystals  from  Saltzburg  3*180.*  According 
to  Hauy  the  specific  gravity  varies  from  3*0989  to  3*2.f  G. 
Rose  found  the  specific  gravity  of  difierent  specimens  to  vary 
from  3-166    to  3-235.t 

Before  the  blowpipe  it  remains  unaltered,  unless  the  flame 
be  directed  against  the  edges  of  the  fragment,  when  it  fuses 
with  difficulty  into  an  enamel.  With  borax  or  biphosphate  of 
soda  it  melts  easily  into  a  glass.  It  fuses  also  when  mixed 
with  carbonate  of  iron. 

The  phosphoric  acid  and  lime  in  this  mineral  are  combined  in 
the  proportion  of  1  atom  acid  to  1^  atom  lime,  as  is  evident 
from  the  analysis  of  Klaproth,  who  obtained 

Phosphoric  acid,        .         4*572 
Lime,       .         .         .         5*428 


10*000§ 
Now  an  atom  of  phosphoric  acid  weighs  4*5,  and  1^  atom  of 
lime  5*25.  There  is  a  small  excess  of  lime;  but  G.  Rose 
has  shown  that  the  mineral  always  contains  fluoric  acid  and 
chlorine,  both  of  which  are  in  combination  with  lime  or  calcium. 
The  following  table  exhibits  the  result  of  his  analysis  of  seven 
different  specimens  of  apatite,  from  different  localities. 


Locality. 

Chloride 

of 
Calcium. 

Fluoride 

of 
Calcium. 

SubMiquU 

phosphate 

of  lime. 

Spedflc 
gravity. 

Snomm,  Norway, 

4-28 

4-59 

91-13 

3-174 

Cobo  de  Gata,  Spain, 

0-885 

7049 

92-066 

3-235 

Arendal,  Norway,                   ;  0-801  |  701 

92-189 

3-194 

Greiner,  Tyrol,                         01 50 

7-69 

92-160 

3-175 

Faldigt,  Tyrol,                          01 

7-62 

92-28 

3-166 

St  Gothard,  Alps, 

Trace 

7*69 

92-31 

3-197 

[JElhrenfriedsdorf,  Germany,       Trace 

7-69 

92-31 

13-21 

•   AnnaU  of  Philosophy  (second  scries),  ix.  391.       f   Mineralogie,  i.  488. 
t   Poggendorfs  Annalen,  ix.  185.  §  Bcitrage,  iv.  194. 
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If  we  take  the  chloride  of  calcium  and  flaoride  of  caldan 
together,  the  mineral  will  be  composed  of 

1  atom  chloride  and  fluoride  of  calcium, 
6  atoms  subsesquiphosphate  of  lime. 
Subsesquiphosphate  of  lime  is  not  unfreqnently  mixed  witk 
the  carbonate  of  iron,  which  is  so  abundant  in  the  coal  beds; 
though  in  a  state  of  purity  it  is  very  rarely  found  in  dvl 
situation.  But  at  Fins,  in  France,  it  has  been  observed  in 
shale  in  small  spherical  nodules,  sometimes  [flattened,  aad 
enveloped  in  carbonate  of  iron.  A  specimen  of  this  mineral, 
analyzed  by  M.  Jules  Guillemin,  and  having  a  specific  gpravitjr 
of  2' 65,  was  composed  of 

Subsesquiphosphate  of  lime,       .         86*3 
Carbonate  of  iron,     .  11*7 

Alumina,  ....  0-6 

Coal  and  water,         .  .  1*4 


100*0 

Another  specimen  yielded  M.  Berthier 

Subsesquiphosphate  of  lime,  .  67*0 
Carbonate  of  iron,  .  .  .  15*7 
Alumina,  .  .         .  9*0 

Water  and  bitumen,  .  6*0 


97-7» 
From  the  great  variation  in  the  proportions  in  these  two 
specimens,  it  is  obvious  that  the  apatite  and  carbonate  of  inn 
are  only  mechanically  mixed. 

Apatite  occurs  usually  in  primary  formations ;  aometimai  it 
forms  a  constituent  of  granite,  but  very  rarely.  It  is  often 
met  with  in  veins,  particularly  along  with  tin  and  iron  ore.  It 
exists  in  the  talky  looking  substance  which  accompanies  tlie 
tinstone  in  some  of  the  Cornish  mines,  and  which  I  have  dis- 
tinguished by  the  name  of  Gilbertite.  It  is  found  also  in  the 
serpentine  of  Portsoy.  The  phosphorite,  which  constitates  t 
rock,  exists  in  beds  in  Estremadura,  in  Spain,  and  Schlocken- 
wald,  in  Bohemia. 

Sp.  8.  Fluor  Spar. 
Fluate  of  lime,  fluoride  of  calcium,  ratofFkit,  chlorophanc. 

This  mineral  is  abundant,  and  very  interesting  on  account 
of  the  beauty  of  its  colours,  and  the  perfection  and  variety  of 

*  Mcmoircs  dc  Berthier,  i.  138. 
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!  forms.  It  is  alluded  to  by  Tfaeophrastus,  and 
Du  y  described  by  Agricola,  in  his  Bermannus, 
n         of      or. 

[T  is         etimes  transparent  and  colourless;  but 

-e  freq       tly  it  is  tinged  of  some  colour  or  other. 

and  rio      blue  are  two  of  the  most  common  colours ; 

!8  it         een  of  different  shades,  and  more  rarely  rose 

•  c:        on  red. 

1  crystallized  the  texture  is  always  foliated,  but  that  of 

;  varieties  is  granular ;  fracture  conchoidal. 

s  pr      ry  form  of  the  crystal  is  the  regular  octahedron ; 

general  the  solid  angles  are  replaced  by  tangent  planes, 

change  the  figure  into  the  cube.     Bodi  of  these  sets  of 

occnr,  sometimes  together,  constituting  the  cubo-octa- 

1 ;  sometimes  the  edges  of  the  octahedron  are  replaced 

^nt  planes.     When  these  increase  so  as  to  conceal  the 

ry        «,  the  garnet  or  rhomboidal  dodecahedron  is  pro- 

.     bo     times  the  solid  angles  are  replaced  by  three 

w         produces  the  24  sided  figure,  known  by  the 

crystal^  (see  leucite)  ;  and  sometimes  the  solid 

!  replaced  by  six  planes,  which  constitutes  a  crystal 

'  i     derical,  and  bounded  by  48  faces.     These  different 

are  frequently  combined  together  in  the  same 

i,      lich  renders  the  figure  pretty  complex.     One  crystal 

d  by  Mr.  Phillips  had  no  fewer  than  322  faces.* 

e  li      e       ntreous ;  varies  from  transparent  to  translu- 

di         4.     The  specific  gravity,  as  determined  by 

jfer,  varies  from  3' 140  to  S'lTS."]"     Hauy  states  it  to 

=n      3-0943  to  3-1911. 

blowpipe  the  mineral  decrepitates  and  at  last 

Into  \     enamel.     If  the  flame  be  continued,  the  fluoric 

tly  expelled,  and  the  assay  assumes  a  cauliflower 

ice. 

o  >news  may  be  taken  of  the  composition  of  fluor  spar. 

Y  be  considered  as  a  compound  of 

1  atom  fluoric  acid,  1*25 

1  atom  lime,  3*5 

4-75 
r  of  1  atom  fluorine,  .         2-25 

1  atom  calcium,  .         .         2*5 

4-75 

incrmlocT,  p.  170.       f  Annals  of  Philosophy  (2d  scries),  »*•  ^^** 
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The  last  of  these  views  is  the  one  at  present  most  generally 
adopted  by  chemists. 

Fluor  spar  is  very  rarely  met  with  in  a  state  of  parity.  It 
is  generally  mixed  with  silica,  the  presence  of  which  cannot 
be  detected  except  by  digesting  the  pounded  mineral  wi& 
sulphuric  acid.  If  silica  be  present,  fluosilicic  acid  gas  is  driven 
off,  easily  recognised  by  its  odour,  and  its  depositing  silica 
when  passed  through  water. 

Fluor  spar  occurs  but  seldom  in  rocks,  and  is  still  more 
rarely  met  with  in  beds.  In  a  trap  rock  at  Gourock,  on  the 
Frith  of  Clyde,  small  yellow  cubes  of  it  are  occasionally 
observed.  It  is  met  with  in  a  similar  rock  at  Papa  Stour,oiie 
of  the  Shetland  islands.  In  Ireland  it  occurs  in  cavities  in  the 
granite  of  the  Dalkey  coast.  It  is  much  more  abundant  in 
veins,  and  very  commonly  accompanies  the  ores  of  lead, 
particularly  galena.  Hence  its  great  abundance  in  the  north 
of  England,  where  it  constitutes  the  gangue  of  the  lead  veioi 
which  intersect  the  coal  formations  of  Northumberland,  Cum- 
berland, Durham,  and  Yorkshire.  In  Derbyshire  it  is  very 
abundant,  and  by  no  means  uncommon  in  Cornwall,  where  the 
veins  traverse  much  older  rocks.  In  the  mining  districts  of 
Saxony,  &c.,  it  is  very  abundant. 

Most  of  the  varieties  of  fluor  spar  phosphoresce  when  heated; 
but  there  is  a  great  variety  both  in  the  colour  of  the  light 
transmitted,  and  in  its  intensity. 

Sp.  9.  Sesquisilicate  of  Lime, 
Zeagonite,  abrazitc,  gismodin. 

This  mineral  occurs  in  the  drusy  cavities  of  a  volcanic  rock 
at  Capo  di  Bove,  near  Rome.  It  was  first  noticed  by  Otf- 
mondi.  Breislak  has  given  an  imperfect  description  of  1%, 
with  which  I  must  satisfy  myself  here,  as  I  have  never  had  an 
opportunity  of  examining  the  mineral. 

Colour  pale  smalt  blue;  sometimes  white  or  grey,  and 
sometimes  rose  red. 

The  fracture  is  conchoidal.     It  is  always  crystallized,  and 

the  crystals  are  octahedrons,  with  a  square 
base.      The  figure  in  the  margin  repre- 
\       sents  a  crystal  in  possession  of  Mr.  Brooke, 

^1  who  has  determined  the  angles  as  follows: 

P  on  P  122«>  58'. 
F  on  P"  85^  40'. 
Lustre  adamantine;   translucent,  and 


p' 
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Arhen  in  small  crystals,  transparent ;  hardness  7  to  7*5 ;  spe- 

nfic  gravity  not  given. 
Before  the  blowpipe  it  phosphoresces  and  becomes  friable, 

>iit  does  not  fuse. 
According  to  the  analysis  of  Carpi,  its  constituents  are. 

Silica,  .  .  .  41*4 
Lime,  .  .  .  48*6 
Alumina,  .         .  2*5 

Magnesia,  .         .  1*5 

Oxide  of  iron,     .         .  2*5 


96*5 
If  we  admit  that  no  alkali  is  present,  and  that  the  alumina, 
lesia,  and  oxide  of  iron,  are  not  essential  constituents, 
J     t  the  mineral  will  be  a  compound  of 

Silica,  .         1*491  atom, 

Lime,        ...         1  atom. 
This  is  very  nearly 

1^  atom  silica, 
1    atom  lime. 
It  is  not  unlikely  from  this  that  it  may  be  a  sesquisilicate  of 
lime ;  but  a  more  accurate  analysis  would  be  requisite,  in  order 
x>  establish  its  chemical  constitution  in  a  satisfactory  manner. 

Sp.  10.  Bisilicate  of  Lime. 
Table  spar,  schaalstein,  grammitc,  wollastonite  of  Hauy. 

This  mineral  was  first  found  by  Stiitz,  at  Dograzka,  in  the 
Bannat  of  Temeswar,  and  called  by  him  table  sjHxr^  about  the 
^ear  1793.  Its  nature  was  first  determined  by  the  analysis  of 
Klaproth,  which  appeared  in  the  third  volume  of  his  Beitrage^ 
n  1802. 

The  colour  of  this  mineral  is  white,  with  a  shade  of  grey, 
rellow,  red,  or  brown.     The  streak  is  white. 

Structure  foliated,  with  a  single  distinct  ^^ 

rleavage.     It  yields  by  mechanical  division    ^^^' 
I  doubly  oblique  prism,  in  which,  according   ,  »' 

:o  the  measurement  of  Brooke,  \ 

P  on  M  126^  i     „     i 

P  on  T    93°  40'  ■     '      \ 

M  on  T  95^  15'  !..-       j 

The  lustre  is  vitreous,  inclining  to  pearly  ; 
lemitransparent;   sometimes  only  translu-  | 

rent  on  the  edges. 

I.  K 


\ 

N 
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Hardness  3  to  4. 

Haidinger  found  the  specific  gravity  of  a  brownish  white 
specimen  from  the  Baunat  2*805.  I  found  the  specific  gravity 
of  different  specimens  from  Rhode  Island  to  vary  from  2-785 
to  2*895.     Karsten  states  the  specific  gravity  at  2-863. 

Before  the  blowpipe  it  melts  with  difficulty  into  a  semi- 
transparent  colourless  glass ;  with  borax  it  fuses  easily  into  t 
transparent  glass. 

We  have  a  great  many  analyses  of  this  mineral,  all  of  whidi 
concur  to  show  that  it  is  a  compound  of  2  atoms  silica,  and  1 
atom  lime,  but  never  free  from  small  quantities  of  foreign 
matter.  The  following  table  exhibits  the  most  accurate  of 
these  analyses : 


I  Per  me 


Silica, 

Lime, 

Protox.  of  iron, 

Protox.  of  mangan.. 

Magnesia, 

Water, 

Actinolite, 


49*56 

45-52 

3  00 


1-44 


99-52 


50 
45-9 


100-9 


51 
46 
1-3 


99-3 


t 


S     I  Ferme: 


51-445^1-6 
47-4 12  46-41 
•401 


^•257 
0-076 


99-591 


trace, 


1-11 


51-716 


I 


52*58 


43352.44*45 


1-908 


3-20 


58-1 
45*11 
l-ISl    — 


0-68 
0*99 


I'fl 


99'12100-176'99-83100 


The  mean  of  these  analyses  gives  us 

1*964  atom  silica, 
1         atom  lime. 
This  comes  exceedingly  near  2  atoms  silica  and  1  atom  lime^ 
showing  that  the  mineral  is  a  bisilicate.     Doubtless  the  slight 
error  is  owing  to  the  presence  of  small  portions  of  foreign 
matter. 

It  occurs  most  commonly  in  limestone,  both  primary  ] 
secondary.    It  is  a  constituent  of  the  cinnamonstone  rock  fir 
Ceylon,  and  is  found  in  a  state  of  great  purity  in  Rhode  bland, 
near  New  York.    The  specimens  of  it  said  to  be  found  in 
Castle  rock  at  Edinburgh,  proved,  when  analyzed  in 
laboratory,  to  be  prehnite. 

Sp.  11.   WoUastonite. 
Hauy  gave  the  name  of  WoUastonite  to  the  preceding,  spe- 

♦  Klaproth,  Beitrage,  iii.  289.      f  Seybert,  Ann.  dea  Mines,  ix.  399. 

J  Stromeyer,  Untersuchungen,  i.  356. 

§  Nordcnskiold's  Bidrag,  p.  94. 

I  Bonsdorf,  Annals  of  Philosophy  (second  series),  ii.  300. 

1  Beudant,  Ann.  des  Mines  (second  series),  v.  305. 
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cies ;  but  as  that  muieral  had  been  long  known  and  already 
disdngiiished  by  the  name  of  talde  spar^  there  was  no  great 
probability  of  mineralogists  in  general  adopting  this  designa« 
tioo.  The  benefits  conferred  upon  mineralogy  by  the  late  Dr. 
WoUaston  were  of  no  ordinary  kind,  and  rendered  it  exceed- 
ingly desirable  that  some  well  characterized  mineral  species 
should  be  distinguished  by  his  name.  This  was  the  reason 
which  led  me  to  give  the  appellation  WoUastonite  to  the  present 
q>ecies,  which  occurs  in  considerable  quantity  in  veins  in  a 
greenstone  rock,  situated  near  Kilsyth,  and  not  far  from  the 
banks  of  the  Forth  and  Clyde  Canal.  It  has  also  been  dis- 
covered by  Lord  Greenock  in  the  neighbourhood  of  Edin- 
burgh. It  is  related  to  tabU  spar^  being  in  fact  a  compound 
of  4  atoms  of  that  mineral  with  I  atom  of  tersilicate  of  soda. 

The  colour  of  WoUastonite  is  white,  with  a  slight  shade  of 
green. 

The  texture  is  fibrous,  and  the  fibres  are  in  tufts,  diverging 
from  a  centre.  This  structure  shows  that  the  mineral  is  im- 
perfectly crystallized. 

Lustre  inclining  to  silky  ;  translucent  on  the  edges ;  frac- 
ture splintery ;  fragments  sharp  edged ;  hardness  2*5. 

Specific  gravity  varies  in  different  specimens  from  2*850  to 
2-876. 

Befinre  the  blowpipe  it  fuses  with  some  difficulty,  and  with- 
out frothing  into  a  white  enamel.  With  borax  it  fuses  into 
a  bead,  which  is  yellow  while  hot,  but  becomes  colourless 
when  cold.  With  biphosphate  of  soda  in  considerable  excess 
it  melts  into  a  colourless  bead,  leaving  a  silica  skeleton.  With 
carbonate  of  soda  it  froths,  and  forms  an  opaque  bead,  having 
a  shade  of  reddish  blue. 

Its  constituents  were  found  to  be 


Atomi. 

Silica, 

52*744     . 

26*37 

Lime, 

31*684     . 

9*05 

t^KKia,             •         • 

9*600     . 

2*4 

Magnesia,     . 

1*520     . 

0*6 

Protoxide  of  iron. 

1-200     . 

0-24 

Alumina, 

0-672     . 

0*3 

Water, 

2000     . 

1*77 

99*420 
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If  we  reckon  the  magnesia  along  witli  the  lime,  and  n^Iect 
the  protoxide  of  iron  and  alumina,  as  only  accidental  ingre- 
dients, it  is  evident  that  Woilastonite  is  a  compound  of 

4  atoms  bisilicate  of  lime, 

1  atom  tersilicate  of  soda. 
The  water  being  less  than  an  atom  is  probably  only  mechani- 
cally lodged  in  the  interstices  of  the  fibres.     The  formula 
exhibiting  its  composition  is  4CalS^+NS^« 

Sp.  12,   Tersilicate  of  lAme. 

This  mineral  was  first  noticed  by  Hisinger,  in  1823.  Itii 
found  at  Gjeilebak,  four  Swedish  miles  south  from  Christiania, 
in  Norway,  in  a  transition  limestone  which  extends  some  way 
south  along  the  coast  It  had  from  its  appearance  been  mil* 
taken  for  a  tremolite,  till  Hisinger  subjected  it  to  analysis, 
and  recognised  its  true  nature.*  There  is  in  my  cabinet  • 
specimen  of  a  mineral  whose  constituents  are  similar  to  those 
of  the  Gjeilebak  mineral,  but  I  do  not  know  its  locality.  It 
is  from  this  specimen  that  I  have  drawn  up  the  following 
description  and  analysis ;  for  Hisinger's  specimen  was  obvions- 
ly  less  pure  than  mine. 

The  colour  of  this  mineral  is  snow-white.  Hisinger  says 
that  by  exposure  to  the  air  it  becomes  grey ;  but  my  specimen, 
which  I  have  had  about  20  years,  is  still  snow-white. 

The  texture  is  fine  radiated,  which  grives  it  a  good  deal  of 
the  aspect  of  tremolite. 

It  phosphoresces  strongly  when  rubbed  of  struck ;  but  only 
slightly  when  heated. 

Does  not  effervesce  in  acids,  even  when  reduced  to  powder. 
The  specimen  analyzed  by  Hisinger  effervesced  in  aeidii 
because  it  contained  about  the  fourth  part  of  its  weight  of 
carbonate  of  lime,  which  is  absent  in  my  specimen. 

Easily  frangible  ;  specific  gravity  2*2055;  hardness  3*5. 

Before  the  blowpipe  it  behaves  nearly  as  table  spar  does* 
On  the  edges  it  fuses  with  difficulty  into  a  semitransparent 
colourless  glass.  With  borax  it  fuses  easily,  and  forms  an 
amethyst  coloured  glass. 

Its  constituents,  determined  by  analyzing  the  specimen  in 
my  cabinet,  are  as  follows : 

*  Kong.  Vetcns.  Acad.  Handl.  1823,  p.  177. 
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A  tout. 

Silica, 

55-200     . 

3 

Lime, 

34-284     . 

1-06 

Alumina, 

4-160     . 

0-2 

Protoxide  of 

iron,       2-896     . 

007 

Moisture, 

3-400     , 

0-3 

138 


99-940 
If  we  omit  the  alumina,  oxide  of  iron,  and  moisture,  which 
amount  only  to  a  fraction  of  an  atom,  the  mineral  is  obviously 
a  compound  of 

3  atoms  silica, 
1  atom  lime, 
or  its  symbol  is  CalS'. 

Sp.  13.  Dyaclasite. 

This  uiineral  is  found  in  the  Faroe  islands.  Specimens  of  it 
were  brought  to  Edinburgh  by  Count  Vargus  Bedemar  of 
Copenhagen,  who  gave  a  few  fragments  of  it  to  Sir  D.  Brew- 
ster, Mr.  Rose,  and  probably  other  individuals.  It  was  first 
described  and  analyzed,  and  its  peculiar  nature  determined  by 
Mr.  Arthur  Connel. 

Colour  white,  with  an  opalescent  tint. 

Texture  imperfectly  fibrous,  and  it  is  obviously  formed  of  a 
congeries  of  minute  crystals ;  accordingly,  when  a  thin  slice 
of  it  was  polished,  it  was  found  by  Sir  D.  Brewster  to  be 
capable  of  polarizing  light  in  all  directions. 

Translucent,  and  when  in  thin  slices,  transparent ;  refracts 
doubly ;  reflects  a  yellow,  and  of  course  transmits  blue  light. 

Specific  gravity  2-362. 

Hardness  about  4^,  but  it  is  exceedingly  tough ;  so  much  so 
that  it  is  very  diflicult  to  break  it,  even  by  repeated  blows  of 
a  hammer.  Hence  the  name  dyscUmte  bestowed  upon  it  by 
^Ir.  Connel. 

When  heated  in  a  glass  tube  it  gives  out  pure  water.  Be- 
fore the  blowpipe  per  se  it  becomes  opaque  and  white,  and 
fuses  only  on  the  edges.  With  carbonate  of  soda  melts  with 
eflfervescence  into  a  semitransparent  glass.  With  biphosphate 
of  soda  it  fuses  into  a  colourless  glass,  leaving  a  silica  skeleton. 
The  bead  opalizes  on  cooling,  especially  if  the  heat  be  con- 
tinued a  considerable  time.  With  borax  it  fuses  into  a  trans- 
|>areiit  colourless  glass.     When  heated  with  soda  on  platinum 


134  CALCIUM. 

foil  it  gives  slight  indications  of  the  presence  of  manganese. 
Gelatinizes  in  muriatic  acid. 

Its  constituents,  as  determined  by  the  analysis  of  Mr.  Con- 
nel,  are 


AtOOML 

Silica, 

57-69     . 

28-84 

Lime, 

26-83     . 

7-66 

Water, 

14-71     . 

13-07 

Soda, 

0-44     . 

0-11 

Potash, 

0-23     . 

0-04 

Peroxide  of  iron. 

0-32    . 

0-06 

Protoxide  of  manganese 

,  0-22    . 

0-04 

0-25 


100-44 
Atoms  of  silica,         .         .         28-84     .     3'64 
bases,        .        .  7-91     .     1 

water,        .         .         13-07     .     1-65 
Equivalent  to  5CalS*+CalS«+9Aq. 
Leaving  out  the  other  bases,  and  supposing  the  silica  combined 
with  them  in  the  same  ratio  as  with  the  lime. 

Sp.  14.  Sesquihydrous  Arseniate  of  Lime. 

A  single  specimen  of  a  mineral  belongring  to  this  spedei 
exists  in  the  cabinet  of  Mr.  Ferguson  of  Raith,  and  has  been 
imperfectly  described  by  Mr.  Haidinger,  and  analyzed  by  Dr« 
Turner.*  The  locality  of  the  specimen  is  unfortunately 
unknown. 

The  colour  is  white,  and  the  streak  white. 

The  specimen  is  crystallized  in  the  form  of  an  oetahedroDi 
with  an  oblique  base.  * 

Lustre  glassy ;  translucent  when  in  small  crystals;  sectile; 
hardness  2  to  2*5 ;  specific  gravity  2*848. 

Its  constituents,  according  to  the  analysis  of  Dr.  Turner,  are, 

Atomi. 

Arseniate  of  lime,    .     85*681         .         1 
Water,    .         .         .14-319         .         1-597 


100*000 
or  very  nearly 

1  atom  arseniate  of  lime, 
1 .}  atom  water. 

•  Poggendorf's  Aimalcn,  v.  189. 
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1  11  excess  of  water  is  undoubtedly  mechanically  lodged 

*\  the  plates  of  the  crystal. 

Sp.  15.  Btsesquihydrous  Arseniaie  of  Lime. 

Pharmacolite,  picropharmacolite. 

This  mineral  was  first  observed  by  Selb  in  the  mine  of 
Sophia,  near  Wittichen,  in  Suabia.  Selb  ascertained  its  con- 
stituents to  be  arsenic  acid,  lime,  and  a  little  cobalt,  to  which 
t  owed  its  red  colour;*  and  these  results  were  afterwards 
^nfirmed  by  an  analysis  by  Klaproth.f 

The  colour  of  this  mineral,  when  pure,  is  snow-white,  but 
t  is  frequently  tinged  red  by  an  admixture  of  arseniate  of 
K>balt     Sometimes  the  colour  is  yellowish,  owing  probably 

0  an  admixture  of  iron  ochre. 

The  structure  is  radiated,  owing  to  the  mineral  being  com- 

1  d  of  a  congeries  of  capillary  crystals,  so  arranged  as  to 
br       sphericles.       Haidinger   has    described   some   crystals 

I  1  he  observed  in  the  collection  of  Mr.  Ferguson  of 
[  th ;  he  considers  the  primary  form  as  an  octahedron  com- 
d  of  eight  triangular  faces,  alternately  larger,  but  the 
rrystals  observed  were  right  oblique  prisms,  having  two  of 
heir  terminal  edges  and  two  of  the  lateral  edges  replaced  by 
angent  planes.^ 

Lustre  vitreous;  but  in  the  thin  columnar  particles  of  com- 
Kwition  also  pearly. 

Translucent ;  sometimes  opaque ;  sectile  ;  hardness  2*5. 

Selb  states  the  specific  gravity  to  be  2*536.  Klaproth 
bund  it  2*640,  and  Haidinger  states  the  specific  gravity  of 
he  crystaU  to  be  2*730. 

The  pure  crystals  in  Mr.  Ferguson's  collection  were  ana- 
yzed  by  Dr.  Turner,  and  found  composed  of 

Atomi. 

Arseniate  of  lime,        .       79*01  .  1 

Water,       .  .         .       20-99         .         2*53 


10000 

lliis  is  obviously 

1  atom  arseniate  of  lime, 
2j  atoms  water. 
The  picropharmacoliif  of  Stronieyer,  from  KiegeUdorf,  in 

•  Schcrcr  s  Jour,  xiiii.  J.37.  t  IWitrage,  iii.  277. 

X   Po^rtrcndorfs  Aiiiialcn,  v.  I  SI. 
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Hesse,  is  merely  a  variety  of  this  species.  He  gires  a« 
farther  description  of  it  than  stating  that  it  occun  in  bolls 
having  an  earthy  aspect  The  constituents,  as  determined  by 
Stromeyer,  are, 


Arsenic  acid, 

.     46-971 

6-47 

Lime,        • 

.     24-646 

704 

Magnesia, 

;       3-218 

1-29 

Oxide  of  cobalt. 

.       0-998 

0-21 

Water, 

.     23-977 

.       21-31 

99-8 10« 
There  is  obviously  an  excess  of 

0*78  atom  lime, 

1-29  atom  magnesia, 

0*21  atom  arseniate  of  cobalt, 
and  the  water,  instead  of  2^  atoms,  amounts  to  3^,  very  nearly; 
but  a  portion  of  it  was  probably  mechanically  lodged  in  the 
mineral. 

Pharmacolite  occurs  in  veins  at  Andreasberg,  in  the  Hartii 
and  at  Reichelsdorf,  in  Hesse,  along  with  native  anenic^ 
cobalt  pyrites,  &c. 

Sp.  16.  Tungstate  of  Lime. 

Tungsten,  schcelate  of  lime,  scheelin  calcsune. 
This  mineral,  though  rather  scarce,  had  attracted  the  atten- 
tion of  mineralogists,  and  Cronstedt  in  his  mineralogy  pub- 
lished in   1758,  describes  it  thus:    Ferrum  ccdct/brmcj  terra 
quadam  incognita  intime  mixtum,     Scheele  examined  it  in 

1781,  and  pointed  out  its  true  nature.f 
The  colour  is  usually  white,  often 
\         inclining   to  yellow,   grey,   or  brown. 
^  p/  \       Some  specimens  are  orange  yellow 

-N       The  mineral  occurs  usually  in  small 

r-     \     y/  detached   crystals   coating   some  other 
- — --■/    /     mineral,  as  quartz.     The  primary  form 
'>     ,,  ;'    /       of  the  crystal  is  an  octahedron,  with  a 
/         square  base. 
\    :  /  P  on  F  100«>  40' 

\     (/  Pon  F'  128°  40' 

The  edges  B  are  frequently  replaced 

♦  Untcrsuchungcn,  p.  135. 
t  Kong.  Vctcnsk.  Acad.  Nya  HamU.  1781,  p.  89. 
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>y  tangent  planes.     When  these  new  faces  increase  so  much 
to  obliterate  the  primary  laces,  an  octahedron  is  formed 
ess  acute  than  the  primary.     This  last  is  the  most  usual 
brm  under  which  the  mineral  occurs. 

The  structure  is  imperfectly  foliated;  the  cross  fracture 

NMichoidal;   lustre  glassy,  inclining  to  adamantine;   varies 

Tom  translncent  to  semitransparent ;  hardness  6*5. 

The  specific  gravity,  as  determined  by  Haidinger,  is  6*076. 

cholz  and  Brandes  found  it  to  vary  in  different  specimens 

^       3-959  to  6076.» 

J  e  the  blowpipe  it  crackles,  and  becomes  opaque,  but 

i        It     With  borax  it  easily  fuses  into  a  white  or 
glass,  according  to  the  proportions  employed. 
e  three  analyses  of  this  mineral,  one  by  Berzelius, 
'  Bucholz  and  Brandes.     The  result  of  these  is  as 


We 
oik 


Tungstic  add, 
Lfime,      . 
Oxide  of  iron, 
Silica,     . 
Alumina, 


BeneUut.t 

80-417 
19*400 


Bucboli  and  Branded  t 

76-50 


78-00 
19-06 

2-80 


rhe 


99-817  99-86 

of  these  analyses  g^ves  us  very  nearly 
1  atom  tungstic  acid,  .         15-5 

1  atom  lime,       .         .         .  3*5 


16-50 
1-47 
2-94 
1-09 

98-50 


19 
iich  is  doubtless  the  true  constitution  of  the  mineraL 
Tangstate  of  lime  is  most  commonly  met  with  along  with 
IB  ore,  both  in  veins  and  beds.  In  tliis  way  it  occurs  in 
Scklaekenwald  and  Zinnwald,  in  Bohemia ;  Zinnwald  and 
Shrenfriedersdorf,  in  Saxony,  and  Pengelly  Croft  mine,  in 
ZoTi  I.  In  Sweden  and  some  other  localities  it  is  found 
J  with  octahedral  iron   ore.      At  Neudorf,  in    Anhalt- 

mburg,  it  occurs  in  veins  traversing  grey  wacke.     Splendid 
cimens  have  been  found  at  Carrocb,  in  Cumberland. 


♦  Schwcijfgcr's  Jour.  xx.  285. 
t  Afhandlingar,  iv.  30o.  %  Schweigger,  xx.  28o. 
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B.       DOUBLE  SALTS. 

Sp.  17.  Glaiiberite. 

Brogniartine. 
This  mineral  was  discovered  in  1807,  by  M.  Alex.  Brog- 
niart,  in  specimens  of  common  salt,  brought  by  M.  Dameril 
from  Ociigna,  in  New  Castile.*  It  has  been  since  observed 
at  Aussee,  in  Upper  Austria.  It  occurs  also,  but  impure,  in 
the  common  salt  of  Vic,  in  France. 

Colour  yellowish,  or  greyish  white  ;  streak  white. 
Massive,  and  also  crystallized   in   very   flat   rhomboidil 

prisms,  consisting  of  the  planes  P,  €^  ^  of 
the  annexed  figure.     But  it  readily  yiekk 
to   mechanical    division,   parallel    to   the 
planes  P,  M,  M'  giving  for  its  primuy 
form  a  doubly  oblique  rhomboidal  prism. 
M  on  M'  83**  2(y 
Pon  M  or  M'  104*>  15' 
P  on  6  or  e'  137^  9' 
Pon/112<'20/ 
Mor  M'on/l31«  35' 
€on  e'  116°  20' 
according  to  the  measurement  of  Mr.  W.  Phillip8.-|- 

The  faces  6,  &  are  the  result  of  tangent  planes  replaciiig 
the  terminal  edges  of  the  primary  prism,  y*  is  produced  by 
the  replacement  of  a  lateral  edge  by  a  tangent  plane. 

Lustre    vitreous;    from    semitransparent   to   translucent; 
brittle  ;  hardness  2*5  to  3  ;  specific  gravity,  as  determined  bf 
Haidinger,  2807.     Broigniart  states  it  at  2-73. 
Taste  saline,  astringent,  and  weak. 

When  heated  it  decrepitates,  and  then  melts  into  a  white 
enamel ;  when  put  into  water  it  becomes  in  a  short  time  white 
and  opaque;  when  taken  out  and  dried,  the  white  portioD 
falls  to  powder,  and  when  rubbed  off  discovers  the  centnl 
nucleus  as  transparent  as  ever. 

According  to  the  analysis  of  M.  Brogniart,  glauberite  is  a 
compound  of 

Sulphate  of  lime,  .         .         49 

Sulphate  of  soda,  •         .         51 

100 
Both  being  anhydrous. 
*  Jour,  (ics  Mines,  xxiii.  5.  f  Mineralogy,  p.  198. 
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;x>nre8pond8  very  nearly  with 
1  atom  sulphate  of  lime,  .         .         8*5 

1  atom  sulphate  of  soda,  .         .         9 


17-5 


8p.  18.  Gay~Lu88ite. 
I      neral  was  discovered  in  the  Natron  lake,  in  Colum- 
f  Boussingault,   who  published   an   analysis  and 

I        of  it.*     The  crystalline  form  was  investigated  by 
lier,f  and  afterwards  from  a  more  perfect  specimen  by 
I.  Phillips-t 

xurs  in  detached  crystals  in  clay.     The  less  perfect  of 
it  readily  be  mistaken  for  selenite ;  while  the  more 
1       M>th  have  rather  the  aspect  of  calcareous  spar, 
t     e  yellowish  white  and  translucent,  and  refract 
in  a  J      L  degree,  extremely  brittle,  easily  reduced  to 
^  p<      ler,  and  without  phosphorescence,  either  from 
orl 
f  I  conchoidal,  and  the  surfaces  produced,  have 

o  re. 

]  y  form  of  the  crystal  is,  according  to  Mr.  Phillips, 

Jy  oblique  prism,  the  faces  of  which  are  inclined  at  an 

>{  68"  50'.     The  inclination  of  the  base  to  either  of  the 

•us  sides  96°  30\     In  general,  the  obtuse  lateral  edges 

pi        are  replaced  by  tangent  planes. 

2'5  ;  specific  gravity  from  1*928  to  1*990. 
tn  heated  in  a  matrass,  the  crystals  decrepitate  and 
e  opaque.  Before  the  blowpipe  it  melts  rapidly  into 
que  globule,  which  once  formed  is  infusible,  and  has 
aline  taste.  In  nitric  acid  dissolves  with  brisk  effer- 
ce,  and  by  spontaneous  evaporation  yields  crystals  of 
of  soda,  floating  in  a  solution  of  nitrate  of  lime, 
^nstituents,  as  determined  by  Boussingault,  are, 


arbonate  of  soda. 

33-96 

Atoini. 

.     503     . 

1 

arbonate  of  lime, 

31-39 

.     5-02     . 

1 

^ater, 

32-20 

.  28-62     . 

5-72 

lumina. 

100 

arbonic  acid, 

1-45 

100-00 

Ann.  lie  Chim.  el  di-  Fhy*.  xxxi.  270.       f   Ibid,  |i.  '276. 
I   rhil.  Maij.  (new  scriw),  i.  263. 
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Obviously  1  atom  carbonate  of  soda^ 
1  atom  carbonate  of  lime, 
6  atoms  water. 

Sp.  19.  Calcareo-CarboruUe  ofBarytes. 
Baryto-calcite  of  Brooke  and  Children. 

This  mineral  occurs  in   considerable  quantity  at  A 
Moor,  in  Cumberland,  both  crystallized  and  massive.     It  y 
first  described  by  Mr.  Brooke,  and  analyzed  by  Mr.  Chil 
It  has  been  noticed  also  by  Mr.  Haidinger.f 

Its  colour  is  white,  with  a  shade  of  gprey,  yelloir,  or  greet; 

cross  fracture  uneven,  and  imperfat 
conchoidal. 

The  primary  form  of  the  crystal  ii 
an  oblique  rhombic  prism. 

P  on  M  or  M'  102**  54^ 
M  on  M'  106«  54' 

The  edge  H  and  its  op  , 

almost  always   replaced   by   ti 
planes.     Several  other  replacements  occur  on  the  other  anj 
and  edges,  and  the  crystal  is  often  lengthened  in  the 
tion  of  the  modified  planes. 

Lustre  vitreous,  inclining  to  resinous ;  varies  from  trandt- 
cent  to  transparent;  hardness  4;  specific  gravity  ae  deter* 
mined  by  Mr.  Children  3-66 ;  by  Mr.  Richardson  3-6363L 

Before  the  blowpipe  it  does  not  fuse  per  se ;  bat  me 
with  borax,  or  biphosphate  of  soda,  into  a  transparent  g        it 
gives  indications  of  the  presence  of  a  little  iron  and  man] 
According  to  the  analysis  of  Mr.  Children,  its  constitoi 

Carbonate  of  barytes,         .         13*178  to  14*5 
Carbonate  of  lime,    .         .  672    to    7*99 

Mr.  Richardson  subjected  it  to  a  careful  analysis  in  Wf 
laboratory,  and  obtained. 


Carbonate  of  barytes, 

62-20     . 

5-077 

Carbonate  of  lime,     . 

31-65     . 

5-064 

Sulphate  of  barytes,  . 

0-30 

Peroxide  of  iron. 

0-85 

Water,  or  volatile  matter,  . 

3-15 

98*15 

Annals  of  Philofiophy  (second  scries),  viii.  114. 
f  Mohs'  Mineralogy  iii.  76. 
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iously  a  compound  of 
1  atom  carbonate  of  barytes,  13*25 

1  atom  carbonate  of  lime,     .         .  6*25 


19-5 


Sp.  20.  Bicalcareo-Carbonale  ofBarytes. 

i  the  specimen  of  this  mineral  in  my  possession,  and 
hich  the  description  and  analysis  were  made  out,  from 
ywper,  of  the  firm  of  S.  Cowper  and  Sons,  of  Alston 
eswick,  Cumberland.  He  exposed  a  collection  of 
Is  from  the  north  of  England  for  sale  in  Glasgow,  in 

th  of  November,  1834.  Upon  looking  at  his  minerals, 
itt  ed  by  the  specimen  as  exhibiting  something  with 
[  u       }uainted,  and  purchased  it  for  examination. 

>ur  1  white. 

of  dodecahedrons,  consisting  of  two  six*sided 

base  to  base.     The  faces  were  too  rough  to 

of  \  measured  by  the  reflecting  goniometer ;  but 

<  goniometer  the  inclination  of  the  face  of  one 

id  to        corresponding  face  of  the  other  was  as  nearly 

aid  e     mate  132°.     The  angles  of  the  plane  between 

)  pyramids  could  not  be  measured  accurately,  because 

the  crystals  were  sufficiently  disentangled  to  admit  of 

n  of  the  goniometer.     One  that  I  measured  was 

1  another  about  120°.     I  could  observe  no  cleavage 

one  instance,  when  the  cross  fracture  exhibited 

be  the  face  of  a  primary  rhomboid. 

le  crystals  were  in  groups,  and  proceeded  from  a  white 

i  substance,  which  had  the  aspect  of  sulphate  of 

(• 

Te  vitreous ;  fracture  in  general  granular  and  uneven. 

case  only  I  observed  what  had  the  appearance  of  a 
I  fracture, 
islucent. 

Iness  2*25;  specific  gravity  3'718. 
*n  dissolved  in  nitric  acid  it  left  0*75  per  cent,  of  sol- 
>f  barytes.  This  I  considered  as  accidental  impurity 
I  from  the  base  on  which  the  crystals  are  deposited, 
oisture  also,  which  amounted  to  rather  more  tlian  2  per 
was  doubtless  merely  hygrometrical.  Abstracting 
wo  substances,  which  I  consider  as  accidental  impuri- 
found  the  constituents  to  be. 
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Carbonate  of  barytes,  .         49*31  or  4'02 

Carbonate  of  lime,      .         .         50*69  or  8-01 


100-00 


This  is  obviously 

1  atom  carbonate  of  barytes,  .  12-25 

2  atoms  carbonate  of  lime,    .         .  12*5 


24-75 

It  therefore  contains  exactly  twice  the  quantity  of  carbooite 
of  lime  that  exists  in  the  baryto-calcite  of  Mr.  Brooke. 

Sp.  21.  Baryto-tliuxte  of  Lime. 

This  mineral  occurs  in  Derbyshire,  constituting  a  bed  u 

inch  thick  in  a  slaty  limestone.     In  appearance  it  is  fery 

similar  to  grey  compact  limestone.     Its  specific  g^vity  ii 

3-75.     It  was  analyzed  by  Smithson,  who  found  it  composed  d 

Sulphate  of  barytes,  .         .         51*5 

Fluoride  of  calcium,  .         •         48*5 


100*0 
This  corresponds  with 

1  atom  sulphate  of  barytes, 
3  atoms  fluoride  of  calcium.* 

Sp.  22.  Xcmthite. 

This  mineral  occurs  in  small  grains,  and  crystals  in  a  line* 
stone  bed  at  Amity,  Orange  County,  New  York.  From  • 
specimen  of  it,  which  I  received  from  Mr.  Nutall  about  tke 
year  1826,  I  was  enabled  to  analyze  it,  and  I  gave  it  the 
name  of  xanthitey  from  the  yellow  colour  by  which  it  is  dih 
tinguished.f  Since  that  time,  I  have  been  favoured  with  t 
much  more  perfect  specimen  by  the  kindness  of  Dr.  Tonej 
of  New  York. 

Xantliite  has  a  greyish  yellow  colour,  and  consists  of  * 
congeries  of  very  small  rounded  grains,  easily  separable  froM 
each  other,  and  not  larger  tlian  small  grains  of  sand.  Mart 
lately  Lieutenant  Mather  met  with  it  in  the  same  locality  i> 

*  Schweiggcr*8  Jahrbuch,  i.  :)62.  I  have  not  seen  this  species  noticed 
any  whero  else ;  nor  do  I  know  where  Snaithson's  analysis  u  consigned. 

t  See  Annnh  of  the  Lyceum  ol'  Natural  History  of  New  York,  fcr 
April,  1828. 
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foliated  masses,  which  are  very  friable,  and  readily  fall  into 
grains,  some  of  which  are  prisms  about  ^^^th  of  an  inch  in 
length.* 

It  readily  yields  by  cleavage  a  doubly  oblique  prism,  whose 
feces  are  inclined  to  each  other,  according  to  Mr.  Mather's 
measurement,  as  follows : 

P  on  M  97**  3(y 
P  on  T  940 
Mon  T  107^  30' 
The  grains  are  translucent;  some  of   them,  indeed,  are 
transparent ;  and  Mr.  Mather  observed  that  the  transparent 
portions  refract  doubly. 

Hardness  does  not  exceed  2;  specific  gravity  3*201;  but 
that  of  the  more  perfect  specimens  which  I  afterwards  got 
from  Dr.  Torrey,  was  3*221. 

According  to  Mather,  it  fuses  per  se  before  the  blowpipe 
into  a  greenish  translucent  bead,  which  is  slightly  attracted 
by  the  magnet  I  did  not  succeed  in  fusing  it  per  se  or  when 
mixed  with  carbonate  of  soda.  With  borax  it  melts  into  a  glass 
which  is  'yellow  while  hot,  but  becomes  colourless  on  cooling. 
The  result  of  two  different  analyses  of  this  mineral  was  as 
follows : 

Silica, 

Lime,      .         . 

Alumina, 

Peroxide  of  iron, 

Protoxide  of  manganese. 

Magnesia, 

Water,     . 

97-576  98*430 

The  second  of  these  analyses  was  performed  upon  a  purer 
specimen  than  the  first  As  the  peroxide  of  iron  and  protoxide 
of  manganese  are  much  more  abundant  in  the  first  specimen 
than  the  second,  it  seems  reasonable  to  consider  them  as  only 
accidentally  present.  For  the  same  reason  the  magnesia  can- 
not be  essential.  The  atomic  values  of  the  three  remaining 
constituents,  are  as  follows : 

By  l»t  analysif.  By  9d  analysis. 

Silica,  .         .  16-35  17*54 

Lime,  10*37  9*45 

Alumina,      .  546  774 

•  Pogrgendorf' 9  Annalen,  xxiii.  S67. 


37-708 

35-092 

36-308 

33-080 

12-280 

17-428 

12-000 

6-368 

3-680 

2-801 

2-001 

0-600 

1-680 
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If  we  take  the  two  bases  together  and  compare  them  with 
silica,  we  have 

lit  analjtU.  2d  analyriA. 

Silica,  .         .         16-35  17*54 

Bases,  .  16-64  17*54 

We  see  from  this  that  the  mineral  is  composed  of  simple 
cates.  The  2d  analysis  (which  was  on  the  purest  spedi 
gives  us 

6  atoms  silicate  of  lime, 
5  atoms  silicate  of  alumina. 
Hence  the  symbol  of  the  constitution  of  zanthite  is 

6CalS+5AlS 
From  the  first  analysis  I  had  concluded  the  composition  to  be 
2CalS+AlS. 

Sp.  23.  Borosilicate  of  Lime. 
Datholite,  esmarkite,  humboldtite. 

This  mineral  was  discovered  by  Esmark  at  Arendal,  about 
the  year  1805.  It  was  afterwards  found  also  in  the  Tyrol,  and 
more  lately  at  Andreasberg  in  the  Hartz,  and  I  have  abo 
specimens  of  it  from  Paterson  in  New  Jersey.  Its  oonstitB- 
don  was  determined  by  Klaproth  in  1806.* 

The  colour  of  datholite  is  white,  sometimes  inclini 
green,  yellow,  or  grey. 

Texture  imperfectly  foliated ;  cross  fracture  imperfect  oon- 
choidal. 

The  primary  form  of  the  cryi 
/V             A,        a  right  rhombic  prism,  in  which 
'    \        j    \^  M  on  M'  103°  25' 

/       I ' y    according  to  the  measurement  of  Levy. 

Zi  /         The  obtuse  edges  of  the  prism  H| 

/       .'  y['    t       are  usually  replaced  by  tangent  planer 
.....' ^'         /         The  terminal  edges  are  also  commonly 

^^    /         ''.     /  replaced  by  planes  more  inclined  to 

\i_ \/  the  faces  M,  than  to  the  base 

prism.      Finally,  tlie  solid  angles 
the  prism  are  replaced  by  one,  two,  or  more  planes.f 

The  lustre  is  vitreous,  but  the  faces  of  cleavage  have  a 
lustre  inclining  to  pearly;  translucent;  streak  white;  hard* 
ness  4*25  to  5. 

Specific  gravity,  as  determined  by  Klaproth,  of  a  specimei 

*  Bcitrage,  iv.  354. 
t  For  a  description  of  the  modified  crj^sUl,  the  reader  is  referred  to  *• 
Le%7,  Annals  of  Philosophy  (2d  genes),  v.  J  30. 
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from  Arendal,  2*980.*  Haidinger  found  that  of  a  specimen 
from  Arendal,  2'989.f  But  the  specific  gravity  of  the  Datho- 
lite  from  Andreasberg  in  the  Hartz,  is  much  higher,  being 
found  by  Stromeyer  to  be  3*3463. 

When  this  mineral  is  held  in  the  flame  of  a  candle  it 
becomes  opaque,  and  may  be  crumbled  to  powder  between 
the  fingers.  Before  the  blowpipe  it  gradually  fuses  into  a 
glassy  globule.  With  borax  and  carbonate  of  soda  it  also 
easily  fuses  into  a  glass,  which  is  colourless,  if  the  mineral  be 
pore. 

We  hare  two  analyses  of  this  mineral,  one  by  Klaproth 
and  another  by  Stromeyer.  The  following  table  exhibits  the 
result  of  these  analyses  : 


KUprotb. 

Stramejer. 

Silica, 

36-5 

37-36 

Boracic  acid. 

240 

21-26 

Lmie, 

3612 

36-67 

Water, 

40 

5-71 

100-62;  100-00§ 
Both  of  these  analyses  lie  under  the  defect  that  the  boradc 
add  was  not  actually  obtained,  but  calculated  from  the  loss  of 
weight  sustained  during  the  analyses.  If  we  take  Stromeyer's 
■s  the  most  accurate,  we  have  the  constituents  of  datholite,  as 
follows: 

3  atoms  tersilicate  of  lime, 
2  atoms  biborate  of  lime, 
2^  atoms  water. 
The  formula  exhibiting  its  constitution  therefore  is, 

3CalS'+Cal6«+2jAq. 
Mr.  Levy  gives  a  description  of  some  small  brilliant  trans- 
parent crystak  from  the  Seisser  Alps,  which  were  considered 
as  datholite,  and  which  Dr.  Wollaston  found  to  contain  the 
constituents.    Mr.  Levy  is  of  opinion,  that  these  crystals  Q 


♦  Beitrage,  iv.  356. 

t  Moht*  Mineralogy,  ii.  223.  There  is  reason  to  suspect  these  specific 
gnmiies ;  for  Stromeyer  informs  us,  that  he  took  the  specific  gravity  of  a 
very  pure  specimen  firom  Arendal,  and  found  it  3*3541.  See  Poggendorfs 
AaBsJen,  ziL  156. 

X  Beitrage,  iv.  356.     The  quantity  of  lime  found  has  been  rectified. 

i  Poggendorfs  Annalen,  zii.  157. 

I  A  figure  of  these  crystals  b  given  in  the  Annali  of  Philosophy  (2d 
i\  V.  131. 

I.  L 
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cannot  be  derived  from   a  ri^ 
rhombic  prism  but  from  an  obliju 
rhombic  prism,  in  which 
M  on  M'  116*  4y 
P  on  M  91^  25^ 
This  induces  him  to  consider  then 
as  a  new  species,  to  which  he  ki 
given  the  name  of  Humboldtite,  in 
appellation  already  appropriated  to 
the  oxalate  of  iron  by  M«  de  Rifoa 
Levy's  determination   must  remain  doubtful  till  a  suflkieiit 
quantity  of  the  crystals  be  obtained,  to  admit  of  an  aecuntt 
analysis. 

Sp.  2a  Botrydite.^ 

Biboro-fiilicate  of  lime. 

This  mineral  which  occurs  in  the  Kjenlie  mine  at  ArenM 
in  Norway,  was  first  noticed  by  Haussmann  during  his  trvrdi 
in  Norway.  At  his  request,  Assessor  Gahn  examined  it  by 
the  blowpipe,  and  found  it  to  contain  silica,  boracic  acid,  lime, 
and  some  alumina.     It  was  afterwards  analyzed  by  Khproth 

The  colour  is  pale  rose  red,  pearl  gprey,  yellowish  whHie^  or 
isabella  yellow.  These  colours  generally  appear  in  ooncei- 
tric  stripes. 

Texture  delicate,  stellular  fibrous,  showing  that  it 
posed  of  minute  crystals. 

It  occurs  only  in  botryoidal  masses.  Hence  the  name^ 
botryolitej  given  it  by  Haussmann. 

Lustre  dull  or  glimmering,  pearly ;  translucent ;  h 
4,  scratches  glass  with  difficulty ;  specific  g^vity,        d     r- 
mined  by  Klaproth,  2-885. 

Before  the  blowpipe  it  behaves  exactly  as  datholite. 

Its  constituents  as  determined  by  Klaproth,  are 


Silica, 

36 

18 

7-83 

Boracic  acid, 

13-6 

4-37 

1-9 

Lime, 

40-32 

11-5 

5 

Peroxide  of  iron,          1 

0«2 

0-08 

Water,      . 

6-5 
97-32t 

5-77 

2-6 

*  From  {Tf¥t,  a  bunch  of 

grapw. 

t  Beitrage,  v.  123. 
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approaches  very  nearly  to 

4  atoms  bisilicate  of  lime, 

1  atom  biborate  of  lime, 

2^  atoms  water. 
Hence  the  formula  is  4CalS=^+CalB^+2|Aq.     It  differs  in 
its  constitation  essentially  from  datholite,  with  which  mine- 
ralogists have  hitherto  associated  it. 

Sp.  24.  Calophonite,^ 

Topazdite,  yellow  garnet,  allochroite,  succinite. 

This  mineial  occors  in  the  same  kind  of  rocks  as  those  which 
eontain  common  garnet,  but  is  rare. 

The  colour  is  various  shades  of  yellow,  often  with  a  shade 
of  brown  or  grey.  It  is  said  also  to  occur  with  a  green 
colour,  but  I  have  never  seen  a  specimen* 

When  crystallized  it  has  the  shape  of  the  rhomboidal  dode- 
cahedron with  its  various  modifications  peculiar  to  the  garnet 
Fracture  imperfect  conchoidal. 
Lustre  resinous ;  from  shining  to  splendent 
Translucent,  at  least  on  the  edges. 
Hardness  6*75;  specific  gravity  from  3*871  to  3*965. 
Its   constituents  determined   by   the    analysis   of    Trolle 
Wachtmeister,!  are  as  follows : 
Silica, 

Protoxide  of  iron, 
Protoxide  of  manganese. 
Magnesia,    . 
Lime, 

99-17t         100*22§ 
The  mean  of  these  two  analyses  gives  us  the  atomic  propor- 
tions as  follows : 


35-10 

35*64 

29*10 

30 

7*08 

3*02 

2*35 

26-91 

29*21 

Atoms. 

Silica, 

17*68 

Protoxide  of  iron, 

8*79 

Protoxide  of  manganese, 

1*22 

Magnesia, 

0-94 

Lime, 

8*01 

*  Named  firom  its  resemblance  to  resin. 

t  Kong.  Vet.  Acad.  Handl.  1823,  p.  133. 

X  From  Lftngbanshittan.     Sp.  gravity  3'965. 

$  From  the  neighbourhood  of  Altenau,  in  dodecahedral  crystals,     bp. 

P»vity  3*871. 
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Leaving  oat  the  oxide  of  manganese,  the  atoms  of  the  hmm 
are  17*74,  and  those  of  silica  17*68.  Hence  the  mineral  ii 
composed  of  simple  silicates.  And  joining  the  magnesia  to 
the  lime,  the  constitution  will  be 

1  atom  silicate  of  lime, 

1  atom  silicate  of  iron. 

Sp.  25.  UmiU.^ 

Yenite,  lievrite,  fer-calcareo-rilioeoz. 

This  mineral  was  brought  from  the  Isle  of  Elba  by  M. 
Lelievre,  in  1802.  He  studied  its  characters,  and  publidied 
an  account  of  it  in  the  Journal  des  Mines  for  1807.f  Leli^ 
vre  gave  it  the  name  of  Yenite,  to  commemorate  the  bsttb 
of  Jena,  which  had  been  recently  fought.  Gehlen,  in  a  letter 
to  Delametherie,  remonstrated  against  this  name  as  an  iimh 
to  the  Prussian  nation  j:.  Werner  gave  it  the  name  of  inesn^ 
in  honour  of  the  discoverer.  The  name  Ihaite  seems  to  hm 
been  substituted  by  the  French  mineralogists  instead  of  Ten- 
ite,  in  consequence  of  the  remonstrance  of  Gehlen* 

The  colour  of  Ilvaite  is  iron  black,  with  a  shade  of  brawn 

or  green.     The  fracture  is  imperfecdy  eon- 
choidal. 

It  occurs  usually  in  long  prisi      ic  cryi- 
tals;  and  the  primary  form  ob     i       fr 
natural  cleavage,  is  a  right  rhombic  p 
M  on  M'  according  to  Lelievre,  1 12^  87  9^ 

Brooke,     1 12" 
Phillips,    111*; 
The  most  usual  form  is  a  long  obliqae  f 
sided  prism  terminated  by  a  low  four       i 
pyramid.     The  inclination  of  a  side  of  the  pyramid  to 
corresponding  face  of  the  prism,  is  128°  50'.    llie  pyn        ■ 
usually  without  its  apex,  in  consequence  of  a  porti< 
base  of  the  primary  prism  still  remaining.     The  inclina 
a  face  of  the  pyramid  to  this  base,  is  141^  1(K.     Son 
the  lateral  edges  of  the  prism  are  replaced  by  one        twt 
faces.     The  Literal  faces  of  the  prism  are  usually  iongi 
nally  striated. 

Lustre  imperfectly  metallic;  opaque;  hardness  4*75  to  5; 
specific  gravity,  as  determined  by  Ilaidinger,  3*994.§    i 

*  Named  from  the  island  of  Elba,  where  it  was  firaC  found. 
t  VoL  zzL  p.  65.  t  Gehlen's  Jour.  x.  S& 

§  Mobs'  Mmcralogy,  ii.  415. 
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meyer  found  it  3*9796.*  Lelievre  found  that  of  different 
wpecimenB  3-825,  3-974,  8-985,  4*06  l.j 

Before  the  blowpipe  on  charcoal  it  fuses  into  a  black  glo- 
bule, which  becomes  vitreous  in  the  external  flame.  In  the 
interior  flame  the  surface  becomes  dull,  and  it  is  attracted  by 
the  magnet,  provided  the  globule  has  not  been  heated  to 
redness.  With  borax  it  fuses  into  a  dark,  almost  black  glass ; 
with  carbonate  of  soda,  into  a  black  glass.  With  biphosphate 
of  soda  it  leaves  a  skeleton  of  silica,  and  g^ves  a  glass  strongly 
coloured  by  iron. 

We  have  three  analyses  of  this  mineral,  one  by  Collet  Des- 
codb,  another  by  Vauquelio,  and  a  third  by  Stromeyer.  The 
•pecimens  analyzed  by  each  were  from  Elba.  The  following 
table  exhibits  the  results  obtained. 


DaMotUi.t 

VauqmUot 

StroaMjir.f 

Siliea*        .... 
Lime,        .... 
Protoxide  of  iron, 
ProConde  of  manganese,     . 
Almnioa,  •        .        •        • 
Water,      .... 

28 
12 
551 

0-6 

29 
12 

57 

80 
12-5 

57-5 

29-278 

13-779 

52-542 

1-587 

0-614 

1-268 

9-86 

98       100-0 

99-068 

Stromeyer's  analysis,  which  is  probably  the  most  correct, 
eorrespoDda  with  the  following  atomic  quantities. 
3*72  atoms  silica, 
1  atom  lime, 

2*97  atoms  protoxide  of  iron, 
0-089  atom  protoxide  of  manganese, 
0-056  atom  alumina. 
If  the  alumina  and  protoxide  of  manganese  be  considered  as 
combined  in  the  mineral  with  two  atoms  of  protoxide  of  iron, 
and  these  compounds  to  be  accidental,  then  ilvaite  will  be  a 
compound  of 

1  atom  silicate  of  lime, 
3  atoms  silicate  of  iron, 
and  the  formula  denoting  its  composition  will  be  CalS+SfS* 
This  mineral  has  been  found  rather  abundantly  in  limestone 
among  the  primary  rocks  of  Elba.     It  has  been  observed  also 


*  UntertiichuiigeD,  p.  373. 
t  Jomr.  deo  Minei,  xxi.  70. 


f  Jour.  de«  Mines,  xxi.  66. 
§  Unterrachungen,  p.  374. 
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at  Kupferberg  in  Silesia,  at  Fassum  in  Norway,  in  Sibeiiii 
in  North  America,  and  I  have  a  specimen  of  it  fixMn  Green* 
land. 

Sp.  26.  Hedenbergite. 

This  mineral  was  first  observed  in  Marmor^s  mine,  Tttiii» 
berg,  in  Sodermanland,  Sweden ;  where  it  is  assodated  witk 
calcareous  spar.  It  was  described  and  analyzed  by  M*  A. 
Ludvig  Hedenberg  in  the  year  1807.* 

Its  colour  is  greenish  black;  sometimes  inclining  todaik 
green,  8ometime8  to  brown. 

Structure  foliated.  Mr.  W.  Phillips  informs  us,  that  it 
yields  by  mechanical  division  a  rhombic  prism,  the  fiioet  cf 
which  are  inclined  to  each  other  at  angles  of  124^  ^V  and  55? 
30'.  But  Hedenberg  affirms  that  its  shape  is  precisely  the 
same  as  that  of  calcareous  spar. 

Lustre  shining;  sur&ce  of  the  cleavage  Seu^cs  streaked; 
streak  olive  green. 

Hardness  3*5;  specific  gravity  8*154. 

Before  the  blowpipe  it  fuses  with  a  very  slight  eflfenresoeiiee 
into  a  black,  shining  glass.  With  borax  it  foses  easily  into  a 
glass  coloured  by  iron.  With  biphosphate  of  soda  it  fuses  into 
a  bead  at  first  yellow ;  but  becoming  at  last  dark  red.  These 
colours  are  destroyed  by  the  deoxidizing  flame.  With  car- 
bonate of  soda  it  fuses  into  a  gpreyish  green  bead,  which  black- 
ens when  the  heat  is  increased. 

Its  constituents  as  determined  by  the  analysis  of  H.  Rose^ 
are 

Silica,  .       .49-01  . 

Lime,  .         20-87  . 

Magnesia  with  manganese,    2*98  . 

Protoxide  of  iron,  26*08  . 


24-5 

.    4-23 

5-96    . 

.     1-08 

1-2 

.     O'SO 

5-79 

.     1 

98*94t 
It  is  obvious  that  it  consists  of  bisilicates  of  lime  and  iron,  and 
of  silicate  of  magnesia.     And  if  we  neglect  the  small  quantity 
of  silicate  of  magnesia,  amounting  only  to  one-fifth  of  an 
atom,  the  constitution  of  it  is 

1  atom  bisilicate  of  lime, 

1  atom  bisilicate  of  iron. 
The  formula  is  CalS^+fS^. 

*  Afbaudlingar,  ii.  164.      f  Koug.  Vet.  Acad.  Haudl.  1820,  p. 
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Sp.  27.  Liguriie. 

This  Dnineral  has  hitherto  been  described  and  analyzed  by 

ViTiani  alone.     Never  having  seen  it,  I  can  only  introduce 

the  very  imperfect  description  g^ven  of  it  by  him.     It  was 

found  on  the  banks  of  the  Stora  in  the  Appenines,  in  a  taloose 


The  colour  is  apple  green ;  streak  greyish  white ;  fracture 
uneven. 

Prioiary  form  an  oblique  rhombic  prism,  with  angles  of 
\AQI^  and  40^ 

Lustre  between  vitreous  and  resinous;  transparent  to  trans- 
lucent; hardness  above  5;  used  as  a  gem;  specific  g^vity 
»49. 

Its  constituents  as  determined  by  Viviani,  are 


Lime, 

26-30    . 

7'22 

.     1-75 

Alumina, 

7-86     . 

S-22 

.     0-78 

Magnesia, 

2-66    . 

102 

.     0-23 

Oxide  of  iron, 

300    . 

0-66 

.     016 

Qjode  of  manganese, 

0-60    . 

Oil 

.     0-02 

96- 17* 
If  we  unite  the  magnesia  and  lime,  and  the  alumina  with  the 
oxides  of  iron  and  manganese,  the  mineral  will  consist  of 

2  atoms  tersilicate  of  lime, 
1  atom  silicate  of  alumina. 
The  formula  will  be  2CalS'+AlS. 

The  tersilicate  of  magnesia  and  the  silicates  of  iron  and 
manganese  may  be  foreign  bodies. 

Sp.  28.  Sphene.\ 
Bmnoo,  teineliD,  fpiiiellane4  spinthere,  rayonnante  en  gouUiere,  bimun- 

menakerz,  and  gclbmenakerz. 

This  mineral  seems  to  have  been  first  noticed  by  Saussure, 
who  described  it  under  the  name  of  rayonnante  en  gouitierey  in 
his  Etsai  de  la  Lithoiogie  du  St.  GotAarcL 
'  The  colours  are  brown,  yellow,  green,  and  grey.  These 
colours  are  not  lively,  if  we  except  some  yellow,  and  some 
pistacio  green  varieties. 

•  Mobs*  Minenilofry,  iii.  \*2\.  f  From  r^n*,  a  wcdffc. 

I  Spimeikme  b  applied  also  to  quite  a  diifcrent  mineral.      Sec   Moh^' 
Mioi-nilo§r>',  iii.  IJ6. 
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The  texture  is  foliated,  with  a  very  apf>arent  cleavage  in  one 
direction,  less  distinct  in  another ;  cross  fracture  condioidaL 

It  is  always  crystallized,  and  the  primvy 
form  of  the  crystal,  as  determined  by  M.  0. 
Rose,  is  an  oblique  rhombic  prism. 
M  on  M'  76^  2' 
P  on  M  or  M'  9y  1' 
It  occurs  most  commonly  in  very  obliqae 
prisms,  the  greater  angles  of  which  are  about 
136^ 
Lustre  vitreous,  or  even  adamantine;  ii 
some  varieties  inclining  to  resinous. 

Varies  from  transparent  to  translucent  on  the  edges ;  hnd- 
ness  5  to  5*5  ;  the  specific  gravity,  as  determined  by  Haidin- 
ger,  3-468.  Cordier  found  that  of  a  specimen  from  St 
Gothard  3*2378 ;  and  a  specimen  from  Passau,  analyzed  by 
Klaproth,  was  3*510. 

Before  the  blowpipe  it  fuses  with  difficulty  on  the  edges 
into  a  dark  coloured  glass.  With  carbonate  of  soda  it  fusei 
into  an  opaque  glass,  which  becomes  greyish  white  on  cooling. 
With  borax  it  fuses  pretty  readily  into  a  clear  yellow  traoi- 
parent  glass.  With  biphosphate  of  soda  it  melts  with  difficnltf, 
and  the  unfused  portion  is  milk-white.* 

We  have  two  analyses  of  this  mineral,  one  by  Klaprotk, 
and  another  by  Cordier ;  but  neither  is  likely  to  be  quite 
accurate,  as  they  were  made  before  the  characters  of  tituiie 
acid  were  fully  developed. 

Silica,  .         .         35         .         28 

Titanic  acid,  .         33         .         33*3 

Lime,  .         .         33         .         82-2 


loot  93-5  J 
Klaproth  analyzed  another  variety  of  sphene  from  Saliboigi 
and  found  its  constituents  as  follow : 

Silica,            ...  36 

Titanic  acid,          •         .  46 

Lime,            .         •         •  16 

Water,          ...  1 

99§ 

*  Berzelius  on  the  Blowpipe,  p.  256. 
t  Klaproth,  B&inge,  i.  251.      %  Cordier,  Jour,  dei  Mines,  ziiL  70. 

§  Beitrage,  v.  243. 
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uiding  the  great  difference  in  the  constitution  of 
tn  (  Iting  from  the  analyses,  their  character! 

"ee  very  jr  with  each  other. 

V    r        <  ^  respecting  the  atomic  weight  of  titanic 

1  it  ditticult  to  estimate  the  constitution  of  sphene 

r        tl  lyses.     They  agree  best  with  the  supposition 

c<        ts  of 

1  atom  tersilicate  of  lime, 
1  atom  titaniate  of  lime. 
I  %       that  supposition  will  be  CalS'+CallTt 

found  interspersed  among  primary  rocks,  par- 
y  granite,  gneiss,  and  chlorite.     It  occurs  in  some  of 
o  1  d  it  is  said  also  in  trap  rocks.     It  is  almost 

t       pri       nt  in  syenite. 

C.   TRIPLE  AND  QUADRUPLE  SALTS. 

Sp.  29.  BaphiUte^ 

I  ^       this  name  to  a  mineral  from  the  township  of 

E  I        *  Canada.      For  the  specimen  subjected  to 

Fr*       which  the  description  of  the  mineral  was 
rn      ,  1  am  indebted  to  Dr.  Holme  of  Montreal,  to  whose 
t       mineralogy  of  Canada  lies  under  very  considerable 
I     ns. 
iyoh  B,      th  a  shade  of  bluish  green. 

T  e       composed  of  needle-form  crystals,  diverging 

itly  as  if  f         a  centre.     These  needles,  when  viewed 
inder    the  oscope,   appear    to    be    four-sided    oblique 

I. 
L      re  between  glassy  and  silky ;  hardness  3*75;  the  needles 
n      *re8  easily  separable  from  each  other ;  they  are  slightiy 
cible,  but  easily  broken  ;  specific  gravity  2*85. 
•fore  the  blowpipe  becomes  opaque  and  white,  and  the 
extremity  of  the  fibre  is  rounded  off,  but  does  not  fuse  into  a 
globule.     With  carbonate  of  soda  it  melts  slowly,  and  with 
effervescence  into  a  translucent  white  glass.    Fuses  with  borax 
into  a  transparent  colourless  glass,  leaving  silica.     In  biphos- 
pbate  of  soda  it  does  not  dissolve,  or  only  very  imperfectly, 

•  Prom  f«f«,  a  needle,  from  the  itmcture  of  the  stone. 


154  CALCIUM. 

leaving  a  white  substance  (silica)  considerably  more  bull 
than  the  original  assay. 

This  mineral  yielded   by  analysis  the  following  cont 
tuents : 


Silica,  56-478     .     28-24 

Lime,            .         .  1 4*750     . 

Alumina,                •  6*160     • 

Protoxide  of  iron,  5*389  *> 
Protoxide  of  manganese,  0*447  5 

Magnesia,     .  5*451     • 

Potash,          .         .  10*533     . 

Moisture,      .         .  0*500 


4-2 

.     1-03 

2-73    . 

,    (W»7 

IS 

.    OSS 

218     . 

,     0-54 

1-75    , 

.     0-43 

99-708 
These  numbers  correspond  pretty  well  with  this  formula, 
CalS'+(f  Al+iOS»+(ik+imn)S». 
which  therefore  represents  the  constitution  of  raphilite. 

Sp.  30.  Polyaddphite^ 

The  mineral  to  which  I  have  ^yen  this  name,  from  the  cH 
plex  nature  of  its  constitution,  was  sent  me  by  Mr.  Nutelli  M 
its  locality  I  believe  to  be  Franklin,  New  Jersey. 

Colour  yellow  of  different  shades,  wine  yellow,  and  greeai 
yellow.     The  colours  are  not  bright 

The  mineral  is  composed  of  translucent  roundiak  gnii 
and  of  imperfectly  foliated  masses  agglutinated  together. 

Lustre  resinous ;  mass  opaque ;  small  grains  transloeeati 

The  hardness  at  first  was  only  3*25,  but  after  remainiigi 
my  cabinet  for  several  years,  it  became  4*75.  SjfMcil 
gravity  3*767 ;  brittle. 

Before  the  blowpipe  blackens,  and  assumes  the  appeaiMi 
of  magnetic  iron  ore,  but  does  not  fuse.  With  carbonilt 
soda  it  fuses  into  a  green  glass,  which  becomes  bhck  u 
opaque  in  the  oxidizing  flame.  With  borax  fuses  into 
dark  brown  opaque  glass ;  with  biphosphate  of  soda  it  tm 
slowly  into  a  transparent  coloured  glass,  leaving  a  fliU 
skeleton.     Its  constituents  are. 


*  From  wXin,  and  «^A^«f ,  a  brothcc     So  named  because  it 
five  different  silicatet  united. 
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Silica,                  .  36*824 

Lime,  24*724 

Protoxide  of  iron,  22.948 
Ph>toxide  of  mangan.,   4*428 

Magnesia,  7*944 

Alumina,    .  3*356 

Moisture,  0*550 


AtOOM. 

18*422 
7*06 
509 
0*98 
317 
1*48 


100*774 
Tkese  numbers  give  us  the  following  formula  for  the  consti- 
tetion  of  this  mineral : 

7CalS+5fS+3MgS+ 1^  AlS+mnS. 
It  18  therefore  a  quintuple  salt,  or  we  may  consider  it  as 

5CalS+4(|f+^mn)  S+2MgS+ AIS. 

Sp.  31.  PeJUoliU* 

M.  von  Kobell  has  g^ven  this  name  to  a  mineral  which  is 
found  on  natrolite,  on  Monte  Baldo,  in  South  Tyrol. 

Colour  greyish. 

Oocfus  in  qpheroidal  masses,  which  have  a  columnar  com- 
potitioii,  and  consist  of  delicate  flat  needles,  diverging  from  a 


Sarfi^e  generally  dull ;  lustre  pearly  at  the  fracture. 
Hardness   4*5;   specific  gravity  2*69.      Its  constituents, 
according  to  Kobell,  are, 

AtORM. 

Slica,           .         .  51*30  .  25*65     .     11 

Lime,           .         .  33*77  .  9*64     .       415 

Soda.                    .  8*26  .       206      1 

Potash,  1*57  .        0*26      5 

Alumina  and  oxide  of  iron,  0*90             — 

Water,                         .  8*89  .       7*9             3-4 


104*69 
This  is  obviously  (including  the  potash  with  the  soda), 
4  atoms  bisilicate  of  lime, 
1  atom  tersilicate  of  soda, 
3j  atoms  water. 

*  Katitner's  Archiv.  xiii.  385. 
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GENUS  VIII. — MAGNESIUM. 

Magnesium,  like  the  bases  of  the  other  alkaline  earths,  Im 
too  great  an  affinity  for  oxygen,  ever  to  exist  on  the  sarfiM 
of  the  earth  in  the  metallic  state.  It  is  always  in  the  fonaii 
magnesioj  and,  like  the  other  alkaline  earths,  magnesia  ii 
always  combined  either  with  water  or  with  an  acid.  Tboaf^ 
magnesia  is  not  nearly  so  abundant  a  constituent  of  the  globi 
of  the  earth  as  lime,  and  though  it  is  not  met  with  combioal 
with  so  many  different  acids,  yet,  from  the  gpreat  nnmberif 
proportions  in  which  it  is  found  united  to  silica,  and  dn 
various  ways  in  which  the  magnesian  silicates  enter  intoooa* 
bination  with  other  silicates,  it  happens  that  the  number  if 
species  belonging  to  this  genus  raUier  exceeds  those  bekKf* 
ing  to  the  preceding  genus. 

A«      SIMPLE  SALTS. 

Sp.  1.  Hydrate  of  Magnesia. 
Bruciie  of  the  American  mineralogiits. 

This  beautiful  mineral  was  discovered  by  Dr.  Brucei  in  dtf 
serpentine  of  Hoboken,  in  New  Jersey.  Much  finer  spctt* 
mens  of  it  have  been  found  at  Swinaness,  in  Unst,  one  of  Ai 
Shetland  islands,  by  Dr.  Hibbert  In  this  plaoe^  m  ^ 
Hoboken,  it  is  in  veins  traversing  serpentine. 

Colour  white,  inclining  to  green. 

Texture  foliated,  and  the  mineral  is  easily  split  into  ihii 
flexible  laminae. 

Lustre  pearly,  splendent. 

It  has  been  observed  crystallized  in  low  six-sided  piiflMi 
but  in  general  no  regular  shape  can  be  discovered.  Al 
Hoboken,  in  New  Jersey,  it  occurs  on  serpentine  in  nacJk' 
form  crystals  diverging  from  a  centre. 

Translucent,  at  least  on  the  edges;  sectile;  hardness  li 
specific  gravity,  as  determined  by  Haidinger,  2*350. 

Before  the  blowpipe  it  gives  out  water,  but  does  not  te 
By  the  oxygen  and  hydrogen  blowpipe,  however»  small  pi^ 
tions  of  it  may  be  fused  into  an  enameL 

We  have  several  analyses  both  of  the  New  Jersey  and  At 
Swinaness  varieties.  The  following  table  ezUbili  ^ 
results. 
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# 

t 

t 

§ 

'                                 •                •                • 

64 

68345 

66-67 

67-98 

•                 •                • 

29 

30-902 

3030 

30-96 

o            Of       n, 

2-5 

0-637 
0-116 

1-57) 
118/ 

1-57 

U                      f        m                      •                       •                       • 

— 

019 

— 

•                       •                       •                       • 

2 

— 

— 

1 

97-5 

100-000 

99-91 

10052 

The  oxides  of  manganese,  and  iron,  and  lime,  are  only  aod- 
4eiital  ingredients.     It  is  obviously  a  compound  of 

1  atom  magnesia,  •         2-5 

1  atom  water,  .  1*125 


3-625 


Sp.  2.  Carbonate  qf  Magnesia. 

Baudisserite,  lazoumufRkin,  mag^esite. 

This  mineral  was  first  observed  in  Germany,  in  small 
qitantities;  and  afterwards  at  Hoboken,  in  New  Jersey, 
where  it  traverses  serpentine  in  veins.  It  was  found  at  Bau- 
dissero,  at  Piedmont,  and  in  various  parts  of  Germany.  In 
the  peninsula  of  Hindostan  it  would  seem  to  abound;  for 
about  twelve  years  ago  Mr.  Babington  brought  home  a  cargo 
of  it  from  India,  and  he  informed  me  that  in  that  country  it 
constitutes  a  range  of  low  hills.  I  have  also  specimens  from 
one  of  the  islands  in  the  Indian  Archipelago. 

The  colour  is  yellowish  white ;  the  fracture  flat  conchoidal, 
and  sometimes  earthy. 

Hitherto  observed  only  massive,  and  composed  of  very  fine 
particles  without  the  smallest  tendency  to  crystallization. 

Dull ;  opaque,  or  feebly  translucent  on  the  edges ;  hardness 
4-5;  exceedingly  difficult  to  break.  Owing  to  this  circum- 
stance, it  sometimes  strikes  fire  with  steel ;  though,  from  its 
softness,  one  would  not  expect  this  to  happen.     There  is  a 

^  Vaoquelm  ;  Ann.  de  Mus.  d'Hist.  Nat.  xx.  167. 

f  Stromeyer  ;  Untersuchiinffen,  p.  407. 

%  Stromeyer ;  Annals  of  Philosophy  (second  series),  x.  232. 

j  By  my  analysis.  The  specimen  was  from  Swinanest,  as  was  also  that 
which  constituted  the  second  analysis  of  Stromeyer.  The  two  first  analyses 
b  the  tahU  were  firom  spedmeDS  from  New  Jersey. 
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tUl 


itj 


variety  found  at  Baumgarten,  whichi  according 
mann,  is  harder  than  the  common  carbonate  of 
The    magnesian   marble  of  Nutall  is   the  same  ^ 
variety. 

Breithaupt  found  the  specific  g^vity  2*808.  K 
it  2-915.*     According  to  Stromeyer,  the  specilic 
the  hard  variety  from  Baumgarten  is  2«95.t 

When  exposed  to  the  blowpipe  on  charcoal,  it  shrinb  t 
little,  and  then  acts  upon  vegetable  blues,  like  mngnfMi 
With  borax,  or  biphosphate  of  soda,  it  fuses  into  a  i^Mfc 
When  heated  in  contact  with  nitrate  of  oobelty  it  umamm  i 
flesh  red  colour. 

It  dissolves  very  slowly  in  dilute  sulphuric  or  nitric  acU. 
The  solution  does  not  take  place  well  unless  the  mineral  be 
in  powder,  and  heat  be  applied* 

We  have  five  different  analyses  of  this  mineral,  the  resnlti 
of  which  may  be  seen  in  the  following  table: — 


Carbonic  acid,    . 

Magnesia, 

Protox.  of  manganese. 

Insoluble  matter,   .     . 

Lime, 

Water, 

t 

49 

48 

3 
100 

§ 

II 

f 

#• 

50-7512 

47-6334 

0-2117 

1-4037 

51 
46' 

1-5 

0-5 

51-35 

48-03 

0-62 

51-89 
47-88 
trace 
traee 
0-88 

100 

99 

100 

99-99 

It  is  obvious  that  the  mineral  is  a  compound  of 

1  atom  carbonic  acid,  2*75  or  52*381 

1  atom  magnesia,      .  2*5    or  47*619 


5*25 


There  is  a  very  slight  deficiency  of  carbonic  acid.     Prohh 
bly  the  external  crust  of  this  mineral  is  liable  to  lose  a  fitlb 


*  Beitrage,  v.  99.  t  Untenuchungen,  p.  121. 

X  Klaproth,  Beitrage,  v.  100. 

§  Stromeyer,  Untersuchungen,  p.^^lSS.  It  was  the  hard  vaiie^  fro* 
Baumgarten. 

II   Henry;  Annals  of  Philosophy  (second  series),  i.  252. 

T  By  my  analysis,  the  specimen  was  from  Sulem,  in  IndiEi  la  the 
manganese,  there  was  a  trace  of  lime. 

**  Stromeyer;  Annals  of  Philosophy  (second  series),  x.  233.  The 
specimen  was  from  Sulem,  in  India. 
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of  its  add*     At  least,  I  find  that  this  happens  with  the  artifi- 
cial carbonate  of  magnesia. 

This  species  was  discovered  by  Dr.  Mitchell,  about  the 
year  1800,  at  Hrubschitz,  in  Mahren. 

Sp.  3.  Hydro-CarbofuUe  of  Magnesia, 

This  mineral  occurs  at  Hoboken,  in  New  Jersey,  in  serpen- 
tine, along  with  the  various  mag^esian  minerals,  which  have 
tendered  that  locality  so  famous. 

Il  is  a  white  powder  exactly  similar  in  its  appearance  to 
wtoffmeMia  alba. 

It  was  analyzed  by  TroU^-Wachtmeister,  who  obtained  the 
following  constituents : — 

Magpesia, 
Carbonic  acid, . 
Water,     . 
Silica,     . 
Peroxide  of  iron. 
Foreign  matter, 


42-41     . 

17 

.     13 

36-82     . 

13^     , 

10-19 

18-53    . 

16^     . 

12-6 

0-57 

0-27 

1'39 

99-99» 
These  numbers  approach  nearest  to 

5  atoms  bicarbonate  of  magnesia, 
8  atoms  sesquihydrate  of  magnesia. 
How  fiu*  this  represents  the  real  constitution  of  the  mineral 
is  doubtful. 


{ 


Sp.  4.  Sulphate  of  Magnesia. 
Eptom  salt — hair  salt^hollotrichum. 

This  salt  occurs  pretty  frequently  as  an  efflorescence  on 
other  minerals.  Thus  it  occurs  at  Freiberg  as  an  efflores- 
cence on  gneiss.  We  meet  with  it  also  in  Scotland,  and  in 
different  parts  of  Germany. 

Colour  white ;  fracture  conchoidal. 

It  crystallizes  in  right  rhombic  prisms,  very  nearly  rectan- 
gular ;  the  greater  angle  being  90^  38'. 

Lustre  vitreous ;  transparent  to  translucent ;  hardness  2*25 ; 
specific  gravity  1*751  ;  soluble  in  water;  taste  bitter. 

Before  the  blowpipe  on  charcoal  it  is  converted  into  sul- 
phuret  of  magnesium. 

•  KoDg.  Vet.  Acad.  Hand!.,  1827,  p.  17. 
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Its  constituents  are, 

1  atom  sulphuric  acid,         •         .  5 

1  atom  magnesia,       .         .         •  2*5 

7  atoms  water,  ...  7*875 


15-375 


Sp.  5.  Reissite.^ 

Soda  sulphate  of  magnesia. 

This  name  was  given  by  Karsten  to  a  salt  first  analyied 
and  made  known  by  Reuss.f  It  occurs  in  the  neighbourhood 
of  Sedlitz. 

It  constitutes  a  meally  efflorescence,  in  loose,  earthy,  dull 
particles,  and  likewise  crystallized  in  needles,  and  in  flat  six- 
sided  prisms;  colour  snow-white;  taste  saline  and  bitter; 
soluble  in  water. 

Its  constituents,  according  to  the  analysis  of  Reuss,  are, 
Sulphate  of  soda,  .         .         66-04 

Sulphate  of  magnesia,  .         31*35 

Muriate  of  magnesia,  .  2-19 

Sulphate  of  lime,         •         .  0-42 


100-00 


This  corresponds  with 

16  atoms  sulphate  of  soda, 
9  atoms  sulphate  of  magnesia. 
But  the  analysis  is  an  old  one,  and  therefore  probably  not 
very  accurate. 

It  is  not  unlikely  that  this  salt  may  be  found  ultimately  ti 
be  a  compound  of 

2  atoms  sulphate  of  soda, 
I  atom  sulphate  of  magnesia. 

Sp.  6.  BloediU. 

This  name  has  been  given  by  Dr.  John  to  a  saline  subttanet 
which  occurs  at  Ischel,  in  Upper  Austria,  and  which  seemi 
to  be  a  mixture  of  sulphate  of  magnesia,  sulphate  of  soda,  vA 
common  salt. 

It  is  in  irregular  columns,  has  an  uneven  and  splii  f 
fracture,  a  vitreous   lustre,  and  a  brick-red   colour.     It 

*  I  place  this  salt  and  the  next  here,  though  they  are  not  nmple  i 
on  account  of  their  intimate  connexion  with  sulphate  of  magnesia. 

f  Thb  word  is  pronounced  in  Germany,  Reiss,     Hence»  the  wpgnSi^oi^ 
reissite. 
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translucent,  but  becomes  opaque  and  white  by  decomposition. 

It  is  soft. 

Its  constituents,  as  determined  by  John,  are, 

Sulphate  of  magnesia,  .         .         36*66 

Sulphate  of  soda,  .  .  •  33*34 
Common  salt,  .  .  .  .  22*00 
Sulphate  of  manganese,       .         .  0*33 

Water,         .         .  .         .  0*34 


92-67 
T<^ther  with  a  quantity  of  sulphated  peroxide  of  iron  with 
excess  of  base. 

These  numbers  approach 

3  atoms  common  salt, 

4  atoms  sulphate  of  soda, 

5  atoms  sulphate  of  magnesia. 

But  it  is  probable,  that  Bloedite  is  nothing  more  than   a 
mixture. 

Sp.  7.  Biborate  of  Magnesia. 
Boracite. 

This  mineral  was  first  observed  in  a  gypsum  hill,  near 
Lunebarg,  in  the  Dutchy  of  Brunswick.  It  was  brought  to 
Luneburg,  where  it  was  familiarly  known  by  the  name  of 
cubic  quartz;  but  little  attention  was  paid  to  it  till  Westrumb 
examined  it  in  1788,  and  discovered  in  it  boracic  acidy  mag- 
nesb,  and  lime.*  Vauquelin  afterwards  showed,  that  the 
lime  was  only  accidental,  and  that  it  was  essentially  a  com- 
pound of  boracic  acid  and  magnesia.! 

Colour  white,  inclining  to  grey,  yellow,  or  green ;  streak 
white;  fracture  conchoidal,  uneven. 

It  is  always  crystallized  in  small  cubes,  having  their  edges 


•  CrelTs  Annalen,  1 788,  ii.  483. 

His  inalysif  gaye, 

Boracic  acid. 

.       65 

Magnesia,     . 
Lime, 

20-5 
7 

Oxide  of  iron, 

1-25 

Alumina, 

Silica, 

Water, 

2-25 
100 
200 

99 
Wettmmb  gvre  it  the  name  of  muriatico^alcareut,  or  sedative  spar. 

f  Hauy*8  Mineralogie,  ii.  57. 
I.  M 
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and  alternate  solid  angles  replaced  by  tangent  planes*    It 
occurs  also  in  rhomboidal  dodecahedrons. 

Lustre  vitreous ;  semitransparent  to  translacent.  Accord- 
ing to  Dr.  Brewster,  it  has  one  axis  of  donble  refraction. 
Hardness  4*25 ;  specific  gravity,  as  determined  by  Haidinger, 
2*974.  Westrumb  states  it  at  only  2«566,  bat  the  cry^ak 
which  he  examined  were  impure. 

When  heated,  the  eight  solid  angles  became  electric ;  four 
of  them  positive  and  four  of  them  negative.  On  cooling,  die 
state  of  electricity  in  each  pole  is  reversed. 

Before  the  blowpipe  on  charcoal,  it  foses  and  intomesoeii 
It  is  difficult  to  obtain  the  globule  transparent.  On  cooliBg, 
it  is  bristled  over  with  needle  crystals.  With  borax  it  fiiM 
into  a  transparent  glass  tinged  with  iron.  With  biphosphate 
of  soda  it  fuses  into  a  transparent  glass,  capable  of  becomiiif 
opaque  by  flaming.  With  carbonate  of  soda  it  fuses.  If 
only  the  quantity  necessary  to  procure  a  transparent  glass  be 
used,  the  assay  on  cooling  forms  crystals  with  broad  heetM  m 
perfect  as  those  of  phosphate  of  lead.* 

If  boracite,  previously  decomposed  by  soda,  be  dissolved  in 
muriatic  acid,  and  a  paper  dipt  in  the  solution  be  dried,  and 
then  moistened  with  alcohol,  and  burnt  while  moist,  the  flane 
towards  the  end  of  the  combustion  is  tinged  gpreen. 

We  have  two  accurate  analjrses  of  this  mineral,  one  bjr 
Stromeyer,  and  another  by  Arfwedson.  The  result  of  tbeee 
is  as  follows : — 

ft 

Boracic  acid,  .         67       .     69'7 

Magnesia,     ...         33       .     30-3 

100 
It  is  a  biborate  of  magnesia,  or  a  compound  of 

2  atoms  boracic  acid,         .         6        .     70*588 
1  atom  magnesia,     .  2*5     .     29*412 

100*000 
Hitherto   boracite   has   been   found  only  in  two  pi 
Luneburg  and  Segenberg,  in  Holstein.     In  both  ]  I 

imbedded  in  gypsum. 


*  Beizelius  on  the  Blowpipe,  p.  236. 

f  Stromeyer,  Gilbert's  Anaaleii,  xlnii.  215. 

i  Arfwedson;  Kong.  Vet.  Acad.  Handl.,  1822,  p.  92. 
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Sp.  8.  Hydroborctcite. 
Hydnms  calcareo-biborate  of  magnesia. 

This  mineral  was  found  by  M.  Hess  in  a  collection  of 
Cancasian  minerals.     It  had  been  taken  for  gypsum. 

Colonr  white,  but  with  spots  of  red  from  silicated  peroxide 
of  iron,  and  very  like  both  fibrous  and  foliated  gypsum;  hard- 
ness the  same  as  that  of  gypsum. 

The  thin  plates  are  translucent. 

The  specific  gravity  is  1*9. 

The  whole  mass  is  full  of  holes,  which  are  filled  with  day, 
ecMitaining  different  salts. 

Its  constituents,  as  determined  by  two  different  analyses  of 
M«  Hess,  are  as  follows : — * 


Lune, 
Magnesia, . 
Boradc  acid, 
Waler,      . 


lit 


13-298 
10*430 
49-922 
26-330 


Sd. 


13-74 
10-71 
49-22 
26-33 


99-980 .100-00 


13-519 
10-570 
49-571 
26-330 


Atom. 


S-86 
4-20 
16-52 
23-4 


0-91 
1 

3*93 
5-57 


The  oonstitaents  are  obviously, 

1  atom  lime, 

1  atom  magnesia, 

4  atoms  boracic  acid, 

5^  atoms  water* 
Hence  the  constituents  are, 

1  atom  biborate  of  lime, 

1  atom  biborate  of  magnesia, 

5^  atoms  water. 
The  formula  is  Cal6«-f  Mgfi^+SJAq. 

Sp.  9.  Chrysolite, 
AnbjdroiM  tilicate  of  magnesia,  peridot,  oliviDe,  chusite. 

The  colour  of  this  mineral  is  green  of  various  shades ;  pis- 
tiekio,  olive,  asparagus,  grass-green,  sometimes  passing  into 
l^nmm,  streak  white. 

It  occurs  both  in  crystals  and  amorphous.  The  primary 
'onn  of  the  crystal  is  a  right  rectangular  prism ;  the  longi- 


•  Poggeodorf*!  Annalen,  xxxi.  49. 
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tudinal  edges  of  which  are  often  replaced  by  one,  or  some- 
times by  two  planes.  The  terminal  edges  of  the  prism  are 
also  frequently  replaced  by  faces,  which  nearly  obliterate  the 
base  of  the  prism,  though  not  completely  in  any  crystal  tbtt 
I  have  seen.  The  crystallized  specimens  (which  come  from 
the  Levant)  are  known  in  commerce  by  the  name  of  ckrytolUe; 
while  the  granular  specimens  so  common  in  basalt  and  green- 
stone are  called  olivine^  from  their  olive-green  colour. 

Cross  fracture  conchoidal ;  lustre  vitreous. 

Varies  from  transparent  to  translucent.  The  transparent 
varieties  are  occasionally  used  for  ornamental  purposes;  bat 
they  are  not  much  valued. 

Hardness  6*5  to  7. 

Haidinger  found  the  specific  gravity  of  a  crystal  of  chryso- 
lite 3*4 1.*  Stromeyerf  found  the  specific  gravity  of  pure 
grains  of  olivine  to  vary  from  3*3386  to  3*3445 ;  while  lie 
found  that  of  a  crystal  of  chrysolite  to  be  3*3514.  Tlie 
specific  gravity  of  the  olivine  in  Pallas's  meteoric  iron  wai 
determined    by   the   same    chemist    to   be   from    3*3404  to 

3*3497. 

Chrysolite  does  not  fuse  before  the  blowpipe,  nor  lose  its 
transparency ;  but  becomes  brown  on  the  edges.  With  bonx 
and  biphosphate  of  soda,  it  fuses  into  a  glass  coloured  by  iron, 
but  giving  no  indication  of  iron  by  saltpetre.  With  soda,  it 
is  very  slowly  converted  into  a  brown  scoria. 

The  following  table  exhibits  the  constituents  of  this  mine 
as  determined  by  chemical  analysis  : — 


Silica, 

\ 

§ 

0 

11 

u 

1 

f 

f 

39 

38 

89-73 

40-09 

40*45 

86-48 

5M> 

Ci 

Magnesia, . 

43-5 

50-5 

50*1S 

50-49 

50-67 

48*42 

Protoxide  of  iron. 

190 

9-5 

9*19 

817 

8*07 

11*19 

•  « 

« 

Oxide  of  nickel. 

_ 

.1. 

0S2 

0-87 

0-Sd 

_ 

.. 

r 

Oxide  of  manganeHe, 

— 

— 

0-09 

0-20 

0*18 

0-84 

0*11 

\ 

Oxide  of  chromium, 

— 

_ 

•^ 

— 

— 

— 

•>• 

i 

Alumina.  . 

. 

__ 

0-22 

019 

0-19 

0*18 

... 

« 

Driven  off  by  heat,    . 

— 

— 

— 

— 

— 

— 

— 

C 

101-5 

98 

99-68 

99-61 

99*89 

98*61 

*  Mobs'  Mineralogy,  ii.  34C.        f  PoggendorTs  Annalen,  iv.  195. 

%  Klaproth,  Beitrage,  i.  110.      §  Vauquelin  ;  Ann.  de  Chim.  ncL  97. 

11  Stromeyer;  PoggendorTs  Anna] en,  1  v.  194.     The  first  spedmea^ 
a  crystallized  chrysolite ;  the  two  last  olivine. 

7  Stromeyer.     Ibid.     The  specimens  were  of  grains  of  oliTine*  CO 
in  Pallu<'s  meteoric  iron.     The  last  specimen,  though  resemblL 
was  obviously  a  ditterent  substance.     Its  specific  gravity  was  3'&#tfi^* 
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Walmstedt,  in  the  Memoirs  of  the  Stockholm  Academy  for 
1824,  has  publbhed  the  result  of  a  very  careful  analysis  of 
ix  specimens  of  olivine.  The  following  table  exhibits  the 
-esults  which  he  obtained  : — 


Migoesia,     .     . 
Protoxide  of  iron, 
Protox.  of  mangan.. 

Alumina,  .     .     . 

• 

• 

• 

• 

• 

• 

t 

41*54 

50-04 

8-66 

0-25 

006 

41-42 

49*61 

914 

0-15 

015 

41*44 
49*19 
9*72 
013 
0*21 
016 

40-83 
47-74 
11-53 
0-29 
trace 
trace 

40-08 

44-24 

15*16 

0-48 

018 

4016 

44-87 

15-38 

010 

010 

40-8 
41-6 
16*4 

100-55 '100-47 

1 

100-85 

100-89 

100-24 

100*61 

98*8 

When  we  consider  these  analyses,  we  cannot  avoid  ob- 
11        that    the    silica    is   nearly   constant    the    greatest 


a 


m 

arrea 

tu 


re  ^ 
16-4  1 


41*54.  The  magnesia  in  the  purest  speci- 
50  per  cent.      The  protoxide  of  iron  is 

able,  the  least  quantity  being  8,  and  the 
cent.     In  crystallized  chr}'solite  the  consti- 


is 


1  atom  silica, 
1  atom  magnesia, 
j*gth  atom  protoxide  of  iron. 
The  quantity  of  iron  being  small  and  variable  is  probably 
only  accidental.     If  that  were  admitted,  chrysolite  would  be 
A  simple  anhydrous  silicate  of  iron. 

From  ^tcherlich's  experiments  it  appears,  that  silicate  of 

,   when  fused  and  slowly  cooled,  assumes  a  crystalline 

Fo      »  which  agrees  in  its  measurement  with  chrysolite.     Pro- 

Ix     ly,  therefore,  there  are  two  species  of  minerals,  which 

e  nearly   the  same  crystalline  form ;    namely,  silicate  of 

mesia  and  silicate  of  iron.     Olivine  is  sometimes  almost 

re  silicate  of  magnesia ;  but  frequently,  also,  it  is  contami- 

ted  with  silicate  of  iron.     An  account  of  this  last  mineral 

11  be  given  in  the  15th  genus,  when  we  treat  of  iron  and 

its  native  compounds. 


•  KoD^.  Vet  Acad.  Haiuil.,  1824,  p.  259.  Tlie  first  specimen  was 
from  Iserwiesc,  in  Silesia  ;  the  second  from  Bohemia  ;  the  thin!  from  the 
Vivarais;  the  fourth  fr(»m  Siberian  met<?oric  iron ;  the  fifth  and  sixth  from 
Monte  Somoia. 

f  Benhier,  Mcmoires  par  i.  7<K  The  specimen  was  from  Lanpeoc,  in 
the  Department  of  the  Haul*-  Loire. 
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Sp.  10.  Nemaliie. 

Siliceous  hydrate  of  magnesia. 

This  mineral  occurs  in  veins  in  the  serpentine  rodu  at 
Hoboken,  in  New  Jersey.  It  was  first  described  and  iti 
constituents  determined  by  Mr.  NutalL* 

Colour  white,  with  a  slight  shade  of  yellow. 

Composed  of  elastic  fibres,  easily  separable,  and  bearing  a 
striking  resemblance  to  asbestus. 

Hardness  about  2;  specific  gravity,  by  my  trials,  S'SSS. 
Mr.  Nutall  found  it  2*44. 

By  exposure  to  a  red  heat  it  is  rendered  brown ;  it  still 
retains  its  fibrous  structure,  but  the  fibres  have  become  brittle^ 
and  easily  reducible  to  powder.  By  this  treatment  it  losei 
29*66  per  cent.,  consisting  of  pure  water. 

It  dissolves  in  nitric  acid  without  effervescence,  leaving 
silica.     I  found  its  constituents, 

AtOBU. 

Magnesia,    .  51-721                  20-69  .  17 

Silica,           .  12-568  .           6-28  .  5-16 

Peroxide  of  iron,  5-874                    1-17  .  0-96 

Water,  29-666  .         26-33  .  21-63 


99-829 
These  numbers  are  nearly  equivalent  to 
5  atoms  silicate  of  magnesia, 
1 1  atoms  bihydrate  of  magnesia, 
1  atom  ferrate  of  magnesia. 
Were  the  ferrate  of  magnesia  to  be  considered  as  aecidflDtalf 
nemalite  would  be  MgS+2MgAq*. 

Sp.  11.  Nephritcf 

Hydrous  sesquisUicate  of  magnesia. 
The  term  nephrite  has  been  applied  by  mineralogists  to 
minerals  possessing  very  different  characters,  and  therefixf 
belonging  to  distinct  species.  The  mineral  to  which  I  mcaa 
to  confine  the  name  here,  is  found  on  the  sea-shore  of  Icolii- 
kill,  in  water-worn  nodules,  having  been  originally  dfasemi^ 
nated  through  a  limestone,  which  has  long  ago  been  wrooglit 
out.  But  I  have  specimens  from  North  America,  which, 
though  much  whiter,  possess  the  same  characters,  and  yieU 

*  Silliman's  Jour.,  iv.  19. 

f  From  n^^,  the  kidney ;  because  it  was  considered  as  a  cure  lor  (fi>* 
cases  of  tlic  kidnev. 
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the  sane  eonstilueiito  when  analyzed.  Several  of  the  rocks 
disdngiuihed  by  the  name  of  serpentine,  possess  the  same 
chemical  eonadtution,  though  more  or  less  ccmtaminated  with 
foreign  matter.  Indeed  it  will  appear  immediately  that 
nephrite  and  serpentine  constitute  only  one  species. 

Odour  leek  green,  of  very  different  degrees  of  intensity 
ID  different  parts  of  the  mineral,  which,  in  consequence, 
appears  mottled. 

Massive  and  compact  without  any  visible  cleavage ;  frac- 
tore  splintery ;  feel  soapy  ;  lustre  resinous ;  brittle ;  hardness 
3-5 ;  specific  gravity  2-595. 

Infusible  per  se  before  the  blowpipe :  with  biphosphate  of 
•oda  fuses  into  an  opaque  white  bead. 

A  translucent  light-coloured  specimen  from  lona,  yidded 


Silica,  .         44-85 

Magnesia,  36*05 

Protoxide  of  iron,    3*60 
Alumina,  1*30 

Water,  13-55 


22-42 

14-42 

0-80 

0-57 

12-04 


Atonuw 


1-55 

I 

0-05 

0-03 

0-82 


99-35 


In  the  nephrite  from  Hoboken,  which  is  white,  the  oxide 
of  iron  is  wanting.  I  am  therefore  disposed  to  consider  it  in 
the  lona  specimens  as  accidental.  If  this  be  so^  nephrite  is  a 
compound  of 

1  atom  sesquisilicate  of  magnesia, 

1  atom  water. 
It  it  therefore  a  hydrous  sesquisilicate  of  magnesia. 

The  following  table  exhibits  the  constituents  of  a  specimen 
of  common  yellow-coloured  serpentine  from  Hungary.  Its 
specific  gravity  was  2-8. 


Atoi 


Silica, 

28-75 

14-375 

Alumina,    . 

6-45 

2-86 

Peroxide  of  iron. 

305 

0-61 

Magnesia, 

3310 

13-24 

Lime, 

518 

1-48 

WaUr, 

24-25 

21-55 

2 
3 


l00-8« 
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If  we  include  the  lime  we  perceive  that  the  mineral  is  t 
silicate  of  magnesia ;  but  the  water  is  more  than  in  nephrite. 

Nephrite  is  MgS^^+lAq.;  but  the  common  serpentine 
is  iMgS-f-Ig'^q*  The  alumina  and  peroxide  of  iron  are 
doubtless  accidental. 

Another  specimen  of  common  serpentine,  also  yellow,  and 
from  ZeoblitZy  and  having  a  specific  gravity  of  2*412, 
composed  of 


Silica,  .         .         38-95 

Magnesia,     .         .         39*80 
Peroxide  of  iron  with}    ^  „^ 

trace  of  alumina,     j 
Water,  .         .         1400 


Atoma. 


19-4.75     . 
15-92 

,     14.5 
.     11-88 

1-34 

1 

12-4 

9-25 

99*45 
Here  2^  atoms  of  silica  appear  to  be  united  with  I  atom  of 
peroxide  of  iron  and  alumina.     This  being  abstracted  the 
mineral  is  very  nearly  MS+lAq. 

From  these  and  two  or  three  other  analyses  which  I  made, 
common  serpentine  seems  in  general  to  be  nothing  else  than 
a  hydrous  silicate  of  magnesia. 

Sp.  12.  Precious  Serpentine. 

Hydrous  sesquisilicate  of  magnesia,  picrolite. 

TJie  name  serpentine  or  ophites^  has  been  long  applied  by 
mineralogists  to  a  species  of  rock  distinguished  by  a  remark- 
able  variety  of  colours,  which  gave  it  a  fancied  resemblance 
to  the  skin  of  a  serpent.  The  precious  serpentine,  so  named 
from  its  superior  beauty,  seems  to  have  been  constituted  a 
peculiar  species  first  by  Werner.  Haussmann,  during  hii 
journey  through  Sweden  in  1813,  first  described  a  mineral  to 
which  he  gave  the  name  of  picrolite^  and  which  he  says  occiUB 
in  different  parts  of  Sweden.  It  is  obvious,  both  from  hb 
description  and  from  the  analysis  of  picrolite,  that  it  is  iden- 
tical with  the  precious  serpentine  of  Werner. 

Colour  various  shades  of  green,  particularly  leek  green 
and  mountain  green,  also  dirty  straw  yellow. 

The  texture  is  compact,  and  the  fracture  conchoidal. 

I  have  never  seen  any  specimen  which  had  the  least  ten- 
dency to  a  regular  form ;  but  Dr.  Fowler  assures  us  that  in 


PRECIOUS  SERPENTINE. 


169 


iwnahip  of  Warwick,  Orange  County,  New  York,  crys- 
rU  occur  from  twelve  to  sixteen  inches  in  circumference. 
are  four-sided  prisms,  slightly  oblique.  They  are 
greenish,  but  sometimes  yellow,  with  an  admixture  of 
ted  magnesia.* 

stre  resinous,  inclining  to  pearly;  translucent  on  the 
;  hardness  3*5;  specific  gravity  2*591. 
ore  the  flame  of  the  blowpipe,  in  the  platinum  forceps, 
imes  a  brownish  red  colour,  but  does  not  fuse.  With 
it  fuses  with  difficulty  into  a  green  glass,  which  becomes 
;  white  on  cooling.  With  biphosphate  of  soda  it  melts 
liflBculty  into  a  glass  tinged  with  iron.  With  carbonate 
1  it  fuses  into  a  yellowish  brown  enamel. 
i  following  table  exhibits  the  result  of  four  different 
es  of  this  mineral ;  the  first  three  were  of  the  picrolite 
assmann,  the  last  of  precious  serpentine. 


TSy        .... 

piesia>  .         . 

1T?9        ■  •  •  • 

miDa, 

toxide  of  iron, 

toxide  of  manganese, 

iter, 

bonic  acid, 


t 

t 

i 

II 

40-04 

41-660 

45-804 

4307 

38-80 

37-159 

39-664 

40-37 

— . 

0-50 

^^ 

0-920 

0-25 

8-28 

4-046 

2-000 

117 

^^ 

2'247 

— 

9-08 

14-723 

12-52 

12-45 

4-70 

100-9 

99-838 

100-908 

97-81 

J  following  table  exhibits  the  analyses  of  a  considerable 
r  of  serpentines  from  different  localities.  The  nine 
f  Lychnell,f  the  tenth  by  Mosander.** 

nals  of  Philosophy  (second  series),  x.  314.     Are  not  these  rather 

of  killinite  than  of  serpentine  ? 

mroth,  Afhandlinger,  vi.  267. 

romeyer;    Untereuchungen,   p.    365.      The   specimen   was  from 

dd,  in  Wermeland. 

my   analysis.     The  specimen   was  a  picrolite  sent  me  by   M. 
?jiema. 

singer  Afhandl.  iv.  341.     The  specimen  was  a  precious  serpentine 
:yttgnivan,  Fahlun. 
•ng.  Vet.  Acad,  Handl.  1826,  p.  175. 
>id.  18*25,  p.  '227. 
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' 

t 

u 

1 

..|« 

« 

>l 

4v«n 

tm  41-M 

IKBU 

11  M 

IJUI 

100-S8 

S8-16 

»^|99-;fl|9e-9a|i»i3 

«i-a  8013 

WTElH-V) 

If  we  leave  out  Almroth'g  anslysis  in  the  fiist  table,  t 

the  specimen  seems  to  h&ve  been  impnre,  die  mean  of  die 

other  three  gives  us 

1-4  atoms  silica, 

1  atom  magnesia, 

0-74  atom  water. 
But  as  it  appears  from  Lychnell's  analyses,  and  tboae  of 
Almroth  and  Mosander,  that  serpentine  is  scarcely  ever  free 
from  carboDic  acid,  we  may  perhaps  without  any  sennUe 
error,  consider  the  ratio  of  the  atoms  of  silica  and  magneii* 
to  be  1^:1.  The  water  present  amounts  only  to  ^ths  of  u 
atom.  But  as  all  the  specimens  examined  had  been  hxw 
exposed  to  the  atmosphere,  they  might  perhaps  have  sustained 
a  toss  of  water.  Hence  I  am  disposed  to  consider  the  consti- 
tution of  precious  serpentine  to  be 

1^  atom  silica, 

1  atom  magnesia, 

1  atom  water, 
And  its  formula  will  be  MgS'*-(-Aq. 

The  mean  of  the  ten  analyses  giren  in  the  second  tahtfi 

•  Precious  serpentine  from  Sky%niTaB  at  Fs}ihui. 

t  Radiated  Picrolite  from  Taberg. 

X  A  ;ellow  transluccat  serpentine  rrom  SJugruvan  in  STaidqo. 

^  Common  seipentuic  from  Sala. 

II  Green  radiated  Bcrpcntine  from  Mauadiuiettt. 

i  Mannolitc  from  Hoboken. 

**  A  very  light  jellow  serpentine  from  Hritti*  in  flnland :  tnMhievi 
when  in  thin  plates. 

tf  A  dark  yellow  and  iligbtly  tiaulucent  seipentiDe  from  Oun  n 
Norberg. 

II  A  10  called  terpentine  from  the  lime  quarry  of  Oker.  Li^l  gnj 
yellow,  and  translucent. 

^i  From  the  limeetone  quarry  of  Gullnjo  in  Wermeland.  AInuM  cokir- 
Icss  i  but  here  and  there  having  a  tint  of  apple  green.     Sp.  gt.  S-M. 
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leaviDg  out  the  9th,  which  obviously  belongs  to  another  mine- 
ral, gives  us 

1'35  atom  silica, 
1  atom  manganese, 
0*7  atom  water. 
Bat  the  mean  quantity  of  carbonic  acid  obtained  in  these  9 
analyses,  is  1*23  equal  to  0*02  atom,  supposing  the  magnesia 
present  to  amount  to  one  atom.     This  will  raise  the  silica  to 
1*37  atom,  and  the  water  to  0*715.     So  that  the  results  of 
these  analyses  do  not  differ  much  from  those  of  the  preceding. 

From  these  analyses  compared  with  the  preceding  analysis 
of  nephrite,  it  is  clear  that  precious  serpentine  and  nephrite 
eoDstitate  in  fact  only  one  species.  The  metaxUe  of  Breit- 
haupt  is  also  a  variety  of  serpentine.  The  following  is  the 
description  of  metaxUe. 

Colour  gpreenish  white ;  lustre  inclining  to  silky. 

Texture  fibrous;  seemingly  composed  of  a  congeries  of 
oblique  prisms  about  half  an  inch  long,  and  attached  to  each 
other  without  any  cement.  The  faces  of  these  prisms  mea- 
sured by  the  common  goniometer,  meet  at  angles  of  99®  and 
8  P.  In  the  specimen  in  my  possession,  there  are  four  sets  of 
such  prisms  following  each  other  in  succession,  as  if  the  speci- 
men were  divisible  into  four  successive  plates  (each  half  an 
inch  thick).  I  believe  this  appearance  to  be  an  ocular  decep- 
tion ;  for  on  breaking  off  some  of  the  prisms,  those  between 
them  were  seen  passing,  without  interruption,  from  one  end 
of  the  specimen  to  the  other. 

Rather  sectile. 

Hardness  3-5 ;  specific  gravity  2*4212. 

Before  the  blowpipe  it  fuses  withopt  communicating  any 
colour  to  the  flame.  When  heated  in  a  glass  tube,  it  gives  out 
pure  water.  With  carbonate  of  soda  it  fuses  into  a  white 
bead.  With  biphosphate  of  soda  it  fuses  slowly,  leaving  a 
silica  skeleton.  When  strongly  ignited  with  nitrate  of  cobalt 
it  assumes  a  lilac  colour,  showing  the  presence  of  magnesia. 

It  was  subjected  to  analysis  by  my  son,  who  obtained 

Atoms. 


Silica, 

4504     , 

22-52     - 

IJ 

Magnesia, 

34-00     , 

.      12-4    1 
1*05  3 

1 

Peroxide  of  iron, 

5-28     . 

m 

Water, 

15-40 

.     13-68    . 

1 

99-72 
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It  is  therefore  obviously  a  compound  of 

]  I  atoms  silica, 

1  atom  magnesia  (including  the  iron), 

1  atom  water. 
Or  it  is  a  hydrous  sesquisilicate  of  magnesia. 

Sp.  13.  Picrosmine. 

Dihjdrous  bisilicate  of  magnesia. 

This  mineral  was  constituted  into  a  species  by  Haidinger* 
who  named  it  from  the  peculiar  smell  which  it  exhales  when 
moistened.*  The  only  locality  hitherto  known,  is  the  iron 
mine  called  Engelsborg,  near  Presnitz  in  Bohemia. 

Colour   greenish   white,  passing   into  greenish  grey  and 

mountain   green;    sometimes   oil,    leek,  and 

.  j\ ^  ;  j     blackish  green.     Streak  white,  dulL 

'  /^  i !    !         Fracture  uneven ;  scarcely  perceptible. 
j  I   I         Crystallizes  in  octahedrons  with  scalene  tri- 
'  ^  I     angular   faces.      The   figure   in    the   margin 
/     represents  the  most  usual  crystal. 

Lustre  pearly;  hardness  2*5  to  3;  varies 
from  translucent  on  the  edges  to  opaque. 
Specific  gravity  from  2-596  to  2*660. 
Before  the  blowpipe  infusible  per  se,  but  gives  out  water; 
becomes  first  black,  then  white  and  opaque,  and  acquires  a  hard- 
ness equal  to  5.  Fuses  with  biphosphate  of  soda,  leaving  a  silici 
skeleton.     With  nitrate  of  cobalt  it  assumes  a  pale  red  cdoor. 
Its  constituents,  as  determined  by  Magnus,  are  as  follows: 

Atoms. 

Silica,  .         .         54-886  .  27-443 

Magnesia,  .         33-348  .  13-34 

Alumina,  .  0-792  .  0-35 

Peroxide  of  iron,  1-399  .  0-28 

Protoxide  of  manganese,  0-420  .  0-09 

Water,  .         .  7-301  .  6-5 


r 


98-146t 
It  is  obvious  that  the  constitution  of  this  mineral  is 
2  atoms  silica,  .         4 

1  atom  magnesia,     .         2*5 
^  atom  water,  .         0-5625 


7-0625 

*  From  ir/*f •«,  hUlrr,  and  er/«n,  odour.       \  Pogpcudorf  *8  Aniialcn,  ri.  53. 
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About  seven  years  ago,  I  received  an  American  mineral  from 
Mr.  Nutall,  which  is  very  intimately  connected  with  picrosmine* 

Colour  white,  with  a  slight  shade  of  green. 

^rhe  specimen  is  composed  of  a  congeries  of  prismatic  crys- 
tals very  irregularly  disposed,  and  so  involved  in  each  other 
that  the  shape  cannot  be  accurately  determined.  They  seem 
to  be  four-sided  oblique  prisms. 

Lustre  vitreous ;  translucent  on  the  edges ;  crystals  cleave 
longitudinally ;  hardness  3*5  ;  specific  gravity  2*976. 

Its  constituents  were 


Silica, 

56-64     . 

Atomi. 

,     28-32 

Magnesia, 

36-52     . 

14-6 

Alumina, 

6*07     . 

2-7 

Protoxide  of  iron, 

2*46     . 

0-54 

101*69 
If  we  admit  the  alumina  and  protoxide  of  iron  to  be  acci- 
dental ingredients,  the  mineral  will  be  an  anhydrous  bisilicate 
of  magnesia.  The  only  difference  between  it  and  picrosmine 
is  the  absence  of  the  half  atom  of  water  which  the  latter 
contains. 

Sp.  14.  Schiller  spar. 
Hjdrous  bisilicate  of  magnesia,  karstin,  otrelite— diallage  metalloide, 

foliated  ? 

This  mineral  has  only  been  met  with  hitherto  at  Baste,  in 
the  forest  of  Harzburg  in  the  Hartz.  It  was  first  noticed  by 
V'on  Trebra,  in  1 783,  in  his  mineralogical  description  of  the 
Hartz.  Since  that  period  a  great  deal  has  been  written  on  it, 
and  it  has  been  admitted  into  most  mineralogical  systems ;  but 
both  its  description,  and  the  historical  details  concerning  it,  are 
so  full  of  inaccuracies  that  it  would  be  hazardous  to  notice 
them.  By  &r  the  best  account  of  it  which  has  appeared  is  by 
I>r.  F.  Kbhler  of  Cassel. 

Schiller  spar  occurs  in  a  rock  which  is  generally  considered 
as  a  serpentine.  It  has  a  dark  green  colour,  an  uneven  and 
splintery  fracture ;  is  translucent  when  in  thin  plates ;  its  hard- 
ness is  3-75;  it  is  sectile,  and  has  a  specific  gravity  of  2*668. 
Besides  schillcr  spar  it  contains  crystals  of  augite,  and  rounded 
particles  of  compact  felspar. 

I'he  Schiller  spar  occurs  in  it  in  broad  foliated  masses,  which 
cleave  in  two  directions,  one  of  which  is  highly  perfect  and 
easily  obtained,  while  the  other  appears  only  in  slight  traces. 
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These  cleavages  give  a  rhombic  prism  for  the  tfa^>e  of  the 
primary  crystal,  with  angles  of  about  93°  30;  and  86''  3(K,  bnt 
the  base  of  the  prism  has  not  yet  been  obtained. 

Lustre  metallic  pearly,  and  considerable  upon  the  perfect 
feces,  indistinctly  vitreous  upon  the  other  facen. 

Colour  olive  green  and  blackish  green,  inclining  to  pindi- 
beck  brown  upon  the  perfect  faces  of  cleavage ;  streak  greyish 
white,  inclining  a  litde  to  yellow. 

Very  sectile ;  hardness  3*75 ;  specific  gravity,  as  detennined 
by  Kohler,  2-652 ;  translucent  on  the  edges. 

Before  the  blowpipe,  in  the  platinum  forceps,  it  loses  its 
green  colour,  and  becomes  tomback  brown,  the  lustre  indinii^ 
still  more  to  the  metallic.  Thin  pieces  thus  treated  become 
attracted  by  the  magnet.  It  does  not  melt,  but  the  thin  edges 
are  rounded  off.  It  gives  off  water  when  heated  in  a  glass 
tube,  which  exhibits  traces  of  ammonia.  When  thus  deprived 
of  water,  its  colour  becomes  tomback  brown.  With  borax  it 
enters  into  fusion  with  difficulty ;  it  shows  the  presence  of 
iron,  and  the  bead  on  cooling  becomes  slightly  emerald  green, 
in  consequence  of  the  presence  of  chromium.  With  biphos* 
phate  of  soda  it  exhibits  the  same  phenomena,  and  leaves  a 
silica  skeleton.  With  carbonate  of  soda  it  does  not  fase^  bnt 
exhibits  on  platinum  foil  the  presence  of  manganese.* 

The  constituents  of  schiller  spar,  as  determined  by  the 
analysis  of  Kohler,  are  as  follows : 


Silica,  .         43-900  .  2I-05 

Magnena,  .         25-856  .  10*34 

Protoxide  of  iron  and  chromium,  13*021  .  2-89 

Protoxide  of  manganese,  0-535  .  0*12 

Lime,  2-642  .  0-75 

Alumina,      .  1-280  .  0*56 

Water,  12-426  .  11-04 


99-660t 
If  we  admit  the  lime  to  be  united  to  the  same  proportion  of 
silica  as  the  magnesia,  and  the  iron,  manganese,  and  alomios 
to  be  accidental,  the  mineral  will  be  a  compound  of 

2  atoms  silica, 
1  atom  magnesia, 
1  atom  water, 
and  its  formula  will  be  MgS^  +  Aq. 

*  Kohler,  Poggendoif*s  Annalen,  ii.  192.  f  Ilnd. 


TERSILICATK  OP  MAGNESIA.  175 


Kohler  likewise  analyzed  the  stone  in  which  the  sehiller 
•par  oocoTS.     The  result  was  as  follows  : 

Silica, 42-364 

Mapiesia,             ....  28*903 

Protox.  of  iron,  with  some  chromium,  13*268 

Lime, 0*627 

Alumina, 2*176 

Protoxide  of  manganese,        .         ,  0-858 

Water, 12*071 


100*262 
It  is  at  once  evident  from  this  analysis  that  the  stone  and  the 
adiiller  spar  are  identical  in  their  composition,  consequently 
the  matrix  of  sehiller  spar  is  not  serpentine,  but  a  substance 
soi  generis. 

There  were  three  analyses  of  sehiller  spar  pubUshed  many 
years  ago,  the  results  of  which  may  be  seen  in  Mohs'  Mine- 
ralogry,  ii«  207.  It  will  be  at  once  evident  upon  inspecting 
these  analyses,  that  the  minerals  analyzed  by  Heyer  and 
Vauquelin  were  not  sehiller  spar,  but  something  else ;  but 
that  Drappier  had  experimented  upon  real  sehiller  spar.* 

Sp.  15.  Tersilicate  of  Magnesia. 

Pyrallolite. 

This  mineral  has  hitherto  been  observed  only  at  Storgord, 
IB  the  parish  of  Pargas,  in  Finland,  where  it  occurs  in  a  lime- 
stone bed  along  with  felspar,  augite,  scapolite,  moroxite,  and 
sphene.  It  was  first  observed  by  Count  Steinheil,  and  it  was 
first  described  and  analyzed  by  Nordenskiold.f 

Colour  white,  inclining  to  g^enish ;  structure  foliated ; 
fracture  earthy. 

^ » .,  The  primary  form  of  the  crystals  is  a 

;    N,      **        !  ^^   doubly  oblique  prism,  in  which 


~^  .  M  on  T  940  SO' 


P  on  T  80^ 
The  edges  B,  F  are  almost  always  replaced 
by  a  face  inclined  upon  T,  at  an  angle  of 
i  140°  49'.    These  two  new  fiwes  frequently 

Nl ^  obliterate  the  face  P,  and  cause  the  prism 

to  terminate  in  a  bihedral  summit     Sometimes  the  edges  C, 

•  Jour,  dc  Phys.  Ixii.  48. 
\  Bidng  till  nimiare  kennedom  of  Finlsodi,  &e.  p.  21. 
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D  are  replaced  by  a  face,  making  an  angle  with  M  of  about 
138°  3(y.    The  face  T  is  considerably  larger  than  the  fitce  M. 

Lustre  dull ;  sometimes  slightly  resinous ;  opaque,  when  of 
a  considerable  size,  but  translucent  >irhen  in  thin  plates; 
hardness  3*5  to  4 ;  specific  gravity  2-555  to  2*594. 

Before  the  blovi'pipe  it  becomes  first  black,  then  white 
again ;  afterwards  it  intumesces  and  melts  on  the  edges  into 
a  white  enamel.  With  borax  it  yields  a  transparent  glan. 
The  addition  of  nitre  shows  the  presence  of  manganese.  WitH 
biphosphate  of  soda  it  effervesces  a  little,  and  then  fuses  with 
very  great  difficulty.  With  soda  it  fuses  easily  into  a  trans- 
parent glass,  having  a  yellowish  green  colour. 

According  to  the  analysis  of  Nordenskiold,  its  constituents  are 

Atcrau. 

Silica,               .  .  66-62  28-31 

Magnesia,        .  .  23*38  9*35 

Alumina,          .  .  3-38  1-5 

Lime,               .  .  5-58  1-59 

Protoxide  of  manganese,    0*99  0-22 

Peroxide  of  iron,  0-09  0-018 

Water,              .  .  3-58  3-18 

Bitumen  and  loss,  .  6*38 


100 
The  alumina  and  lime  are  probably  in  combinationi  and  the 
oxides  of  manganese  and  iron  accidental  ingredients.    On  thii 
supposition,  pyrallolite  is  a  compound  of 

3  atoms  silica, 
1  atom  magnesia, 
^  atom  water, 
And  its  formula  will  be  MgS'  +  i  Aq. 

Sp.  16.  Hydrous  tersilicate  of  Magnesia. 

Meerschaum — niyrzer — kil — kilkeffe. 

The  term  meerschaum  is  applied  by  the  Germans  to  differ 
earthy  substances,  which  are  employed  for  making  the  bowH 
of  the  Turkey  tobacco  pipes.     The  mineral  to  which  we  i 
to  confine  the  term  is  dug  up  at  Eski  Scheher,  in  Natfl 
The  sale  of  it  supports  a  monastery  of  Dervises  estab 
near  the  place  where  it  is  dug.     It  is  found  in  a  large 
six  feet  wide,  in  grey  calcareous  earth.     The  workmen  \       ^ 
that  it  grows  again  in  the  fissure,  and  puffs  itself  up  like  frotfi- 
When  fresh  dug  it  is  of  the  consistence  of  wax ;  when  throwtt 
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on  the  fire  it  sweats,  emits  a  fetid  vapour,  becomes  hard,  and 
perfectly  white. 

Colour  snow-white ;  fracture  fine  earthy,  passing  into  flat 
conchoidal ;  surface  smooth,  and  the  grains  so  fine  that  they 
are  imperceptible  ;  dull ;  opaque ;  hardness  2 ;  after  exposure 
to  a  red  heat  6 ;  specific  gravity  (after  being  for  some  years 
in  my  cabinet)  2*127. 

The  constituents,  on  analysis,  were  found  to  be 


Silica, 

• 

•             • 

42 

AtoouL 

21 

5-16 

Magnesia, 

• 

•             • 

30-5 

12-2 

3 

Water, 

• 

■             • 

23 

20-44 

5-02 

Lime, 

• 

•             • 

2-3 

0-65 

016 

Alumina,  with 

trace  of 

manganese. 

2-0 

99-8 
It  is  obviously  composed  of 

5  atoms  silica, 
3  atoms  magnesia, 
5  atoms  water. 
Another  specimen  which  I  got  under  the  name  of  meer- 
schaum, was  obviously  a  deposite  from  water.     Its  colour  was 
yellowish  white.     It  was  composed  of  particles  which  had  a 
visible  size  ;  they  were  soft,  and  did  not  seem  quite  free  from 
extraneous  matter.     The  specific  gravity  was  1*3.     It  yielded 
to  analysis. 


»> 

Atoms. 

Silica, 

49*000 

24-5 

Magnesia, 

13*480 

5-4 

Water, 

20-440 

18 

Carbonic  acid, 

4*560 

1-65 

Alumina, 

10*800 

4-8 

Lime, 

1*108 

0-31 

Protoxide  of  iron, 

0*712 

0-15 

Protoxide  of  manganese 

?,  0*160 

0-03 

100*260 
The  constitution  of  this  mincnd  is  quite  different  from  that 
of  the  preceding.     It  is  probably  a  mere  mixture.     If  we 
abstract  the  carbonates  of  lime  and  magnesia,  which  it  obvious- 
ly contains,  it  may  be  considered  as  a  mixture  of 

1  atom  tersilicatc  of  magnesia, 
1  atom  tersilicate  of  alumina, 
4  atoms  water. 

I.  N 
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Klaproth  analyzed  two  varieties  of  meerachaum.*  One  of 
his  specimens  approached  the  last  of  mine  in  its  constitaents; 
but  the  other  contained  much  more  silica  and  much  more 
water.  It  is  obvious  that  unless  we  restrict  the  meaning  of 
the  term,  as  I  have  done,  meerschaum  cannot  be  considered  as 
a  chemical  compound,  but  merely  a  mixture. 

Sp.  17.  Maffnesite, 

This  name  is  applied  by  the  French  mineralogists  to  meer- 
schaum; but  there  is  another  mineral  which  occurs  in  con- 
siderable quantities  in  thin  beds  in  the  marly  limestone 
formations  round  Paris,  to  which  this  name  has  been  given. 
It  has  been  met  with  in  greatest  purity  at  Coulommiers,  aboot 
30  miles  east  of  Paris.  It  was  first  described  by  M,  Alex. 
Brogniart,  and  analyzed  by  M.  Berthier.f 

Colour  greyish  white ;  with  sometimes  a  very  slight  tint  of 
red.  When  heated  it  loses  its  grey  red  tint,  and  becomes 
white. 

It  is  soft,  and  has  a  smooth  and  unctuous  feel ;  but  its 
powder  is  pretty  hard. 

It  imbibes  water  easily,  and  swells  out  much;  becomes 
feebly  translucent,  and  forms  a  soft  paste  without  plasticity, 
similar  to  jelly. 

When  exposed  to  the  heat  of  a  porcelain  furnace  it  becomes 
hard,  and  exfoliates  a  little,  but  does  not  experience  any 
farther  alteration.  It  exhibits  no  symptom  of  fusion^  bat 
becomes  hard  enough  to  strike  fire  with  steel. 

Its  constituents,  as  determined  by  Berthier,  are  as  follow: 

AtonuL 


Silica, 

54 

.     27 

.    2-81 

Magnesia, 

24 

9-6 

,     1 

Water, 

20-1     . 

.     17-77     . 

.     1-85 

Alumina, 

1-4     . 

0-62    . 

.     006 

99-4 
This  approaches  pretty  nearly  to 

3  atoms  silica, 

1  atom  magnesia, 

2  atoms  water. 

It  is  therefore  a  bihydrous  tersilicate  of  magnesia,  a 
formula  is  MgS^+2Aq. 

•  Beitrage,  ii.  172.  f  Ann.  des  Mines,  vii.  S90. 
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It  18  obvious  that  the  second  specimen  of  meerschaum,  of 
rhidk  the  analysis  is  given  in  page  177  of  this  work,  is  in 
sality  an  impure  specimen  of  magnesite.  Hitherto  meer- 
,'haum  and  magnesite  have  been  confounded,  though  their 
)mposition  is  essentially  different. 

M.  Berthier  has  given  us  the  constituents  of  several  other 
arieties  of  magnesite,  from  the  environs  of  Paris,  and  other 
K^lities.*    We  shall  exhibit  the  results  in  the  following  table : 


Silica, 
Magnesia, 
Water,     . 
Alumina, 
Oxide  of  iron. 
Sand, 

From  Asia 
Minor. 

From 

Cabanas,  near 

Madrid. 

From 

Sallinelle, 

Card. 

From  St.  Ouen, 
at  the  foot  of 
Mont  Martre. 

50 
25 
25 

58-8 
28-8 
20-0 
1-2) 

51 

19-8 
22 

4*4 

2-8 

51 

13-4 

18-2 

17-0 

100 

98-8 

1000 

99-6 

Sp.  18.  Quincite.f 

This  name  has  been  applied  by  M.  Berthier  to  a  red-col- 
ired  substance  which  occurs  interspersed  through  a  limestone 
'posite  which  exists  at  Mehun,  in  France ;  and  extends  from 
at  town  to  the  village  of  Quincey,  and  even  beyond  it. 
he  limestone  the  most  coloured  contains  very  little  quincite, 
i  may  be  obtained  in  a  state  of  purity  by  treating  the  lime- 
one  with  acetic  or  dilute  muriatic  acid. 

It  is  in  light  flocks,  and  has  a  fine  carmine  red  colour.  A 
?ry  moderate  heat  deprives  it  of  its  colour.  It  becomes  first 
olet,  then  grey,  and  at  last  yellowish  white,  and  at  the  same 
me  pure  water  is  disengaged.  The  weaker  acids,  or  the 
Tong  acids  diluted  with  water,  do  not  act  upon  it.  The 
rong  concentrated  acids  act  on  it  imperfectly.  Silica  is  ob- 
ined  in  the  gelatinous  state,  and  magnesia  and  iron  are  dis- 
>lved.     Its  constituents,  as  determined  by  Berthier,  are 


Silica, 

54 

Atoms. 

27            15-25 

Magnesia, 

19 

7-6          4-29 

Protoxide  of  iron, 

8 

P77        1 

Water,    . 

17 

1511        8-5 

98 
Ann.  des  Mines,  vii.  314.         f  Memoires  par  Berthier,  i.  71. 
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This  approaches  pretty  nearly 

4  atoms  tersilicate  of  magnesia, 

1  atom  tersilicate  of  iron, 

8^  atoms  water. 
Its  formula  is  4MgS'+fS'+8^Aq. 

Though  this  mineral  is  a  double  salt,  we  have  been  induced 
to  place  it  here  in  consequence  of  the  analogy  which  it  has  to 
magnesite  and  meerschaum. 

B.       DOUBLE  SALTS. 


Sp.  19.  Ferro-carbonate  of  Magnesia. 

Bracbytypous  lime  haloid  of  Mobs. 

This  species  was  first  distinguished  from  bitter  spar  and 
other  similar  minerals,  by  Mobs.  It  occurs  in  various  places 
in  Salzburg,  the  Tyrol,  and  Switzerland;  and  has  also  been 
discovered  in  Unst,  one  of  the  Shetland  isles. 

Colour  white  or  grey,  generally  inclining  to  yellow;  al» 
yellow  and  brown ;  streak  greyish  white.  Fracture  con- 
choidal;  structure  foliated. 

Usually  in  crystals.  The  primary  form  is  a  rhomboidf 
approaching  very  nearly  to  that  of  calcareous  spar.  Bat  P 
on  P'  is  107°  22'  instead  of  105**  5',  as  in  calcareous  spar. 

Lustre  vitreous,  sometimes  inclining  to  pearly  on  the 
cleavage  faces ;  hardness  4  to  4'5 ;  specific  gravity  firom 
3-001  to  3-112. 

From  the  analysis  of  this  mineral  given  by  Mobs,  it  wooM 
seem  that  it  is  a  compound  of 

9  atoms  carbonate  of  magnesia, 
1  atom  carbonate  of  lime. 
But  we  have  four  analyses  by  Stromeyer  of  four  varieties  rf 
this  mineral,  which  give  the  following  results  :* 


Magnesia,    . 
Protoxide  of  iron, 
Protoxide  of  manganese. 
Coal, 
Carbonic  acid, 

1. 

2. 

3. 

.4 

BotUKi 

41-06 
8-57 
0-43 

48-94 

40-19 

10-53 

0-49 

48-48 

42-40 
6-47 
0-62 

49-67 

43-44 
4-98 
1-62 
Oil 

4993 

AM 

4*9 

50-6 
100-0 

99-00    9969 

99-98 

*  Schweigger'a  Jahrbuch,  for  1827,  iii.  219, 
f  Ann.  dcs  Mines  (second  series),  iii.  34. 
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It  is  obvious  that  the  carbonate  of  iron  cannot  be  chemi- 
cally combined  with  the  carbonate  of  magnesia ;  because  its 
quantity  is  variable. 

The  constitution  of  these  varieties  is  nearly  as  follows : 

1.  8  atoms  carbonate  of  magnesia, 
1  atom  carbonate  of  iron. 

2.  7  atoms  carbonate  of  magnesia, 
1  atom  carbonate  of  iron. 

3.  10  atoms  carbonate  of  magnesia, 

1  atom  carbonate  of  iron. 

4.  12  atoms  carbonate  of  magnesia, 

1  atom  carbonate  of  iron. 
Is  it  it  not  likely  that  it  will  be  found  ultimately  to  be  merely 
a  variety  of  carbonate  of  magnesia? 

Sp.  20.  Calcareo-carbonate  of  Magnesia. 

DokNnite— conite — g^rhofian — anthraconite — miemite — muricalcite — ^pearl 

•pftr— picrite — tharandite — ^brown  spar  (in  part) — magnesian  limestone. 

There  can  be  no  doubt  that  several  distinct  species  are  at 
present  confounded  togetlier  under  the  names  of  pearl  spar 
and  brown  spar ;  and  the  external  characters  of  these  different 
species  approach  so  nearly  that  they  can  only  be  accurately 
distinguished  by  chemical  analysis.  The  following  descrip- 
tion applies  to  the  mineral  compound  of  1  atom  carbonate  of 
lime,  and  1  atom  carbonate  of  magnesia ;  usually  distinguished 
by  the  names  of  dolomite  and  magnesian  limestone. 

Colour  white,  generally  inclining  to  red  or  green.  It 
occurs  also  green,  red,  brown,  grey,  and  black,  owing  to 
foreign  admixtures ;  streak  greyish  white. 

Fracture  conchoiclal ;  structure  foliated.  Primary  form  of 
the  crystal  a  rhombohedron,  approaching  very  nearly  to  the 
shape  of  calcareous  spar.  But  P  on  P' is  106®  15',  as  was 
first  determined  by  Dr.  Wollaston, 

Lustre  vitreous,  inclining  to  pearly  in  some  varieties  ;  from 
semitransparent  to  translucent ;  hardness  3*5  to  4  ;  specific 
gravity  from  2-815  to  2-884. 

Before  the  blowpipe  it  behaves  like  carbonate  of  lime. 

I  analyzed  several  specimens,  both  crystallized  and  granular, 
and  found  the  constitution  to  be 

1  atom  carbonate  of  lime,      .       6-25 
1  atom  carbonate  of  magnesia,     5*25 

11*5 
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This  is  the  case  with  the  magnesian  limestone  from  the  ne^b- 
bourhood  of  Sunderland.  Berthier  analyzed  eight  different 
varieties  of  calcareo-earbonate  of  magnesia,  from  different 
localities,  and  found  their  constituents  as  follow  :* 


I.ime,       •        • 
Magnesia, 

Protoxide  of  iron,     . 
Protoxide  of  mangan., 
Carbonic  acid  &  water. 
Foreign  matter. 

1. 

St 

Briene 

2. 

Namar. 

a 

BruDi- 
quel. 

4. 

Namar. 

a. 

Bour. 
boniMk 

Boar, 
bonne. 

7. 
Erto. 
▼on. 

& 
SdbiE. 

44  0 

8-4 

406 
7*0 

37-6 

lS-6 

1-8 

456 
0-4 

34*2 
16-2 

44 
6-2 

29' 1 

21-0 

!•« 

46-7 
2-0 

29-2 
21-2 

44-6 
A-0 

ao-0 

22-4 

47-0 
0-6 

10-7 

7-7 

0-6 

0-S 

18-6 

61-9 

29« 

90<» 

I'S 

4lM 
2^ 

100-0 

99-0 

99-6 

100-0 

lOOO 

100-0 

100-0 

99-4 

It  is  obvious  that  the  4th,  5th,  6th,  7th,  and  8th  of  theie 
minerals  were  compounds  of 

1  atom  carbonate  of  lime, 

1  atom  carbonate  of  magnesia. 
The  first  was  a  compound  of 

4  atoms  carbonate  of  lime, 

1  atom  carbonate  of  magnesia. 
The  second  of 

2  atoms  carbonate  of  lime, 

1  atom  carbonate  of  magnesia. 
And  the  third  of 

3  atoms  carbonate  of  lime, 

2  atoms  carbonate  of  magnesia. 

Nothing  very  precise  can  be  stated  about  the  geological 
position  of  this  mineral.  It  occurs  in  transition  beds,  in  ooil 
beds,  in  new  red  sandstone,  in  lias,  and  probably  in  evea 
newer  rocks. 


Sp.  21.   TVagnerite. 

Fluophos[)hate  of  magnesia. 

This  mineral  has  been  hitherto  found  only  in  short  and 
irregular  quartz  veins  in  clay  slate  in  the  valley  called  Hiill* 
graben,  near  Herpen,  in  Salzburg.  It  was  noticed  in  MolTi 
Ephemerides  for  1805.t  Professor  Fuchs  saw  a  spedmenof 
it  in  the  cabinet  of  Mr.  Wagner,  at  Munich,  and  published  a 
description  and  analysis  of  it  in  1821.  He  called  the  mineral 
Wagnerite,  because  Mr.  Wagner  supplied  him  with  th« 
specimen  which  he  subjected  to  analysis. 

*  Ann.  des  Mines  (second  series),  iii.  27- 
f  i.  '200,  as  fjuoted  by  Fuchs  ;  Schweigger's  Jahrbuch,  iii.  269. 
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Colour  wine  yellow ;  sometimes  orange  yellow,  or  inclining 
to  grey. 

Fracture  flat  conchoidal ;  sometimes  splintery  and  uneven. 

Crystals  right  oblique  prisms,  with  angles  of  94<*  and  SG**. 
The  faces  are  streaked  longitudinally. 

Lustre  vitreous;  translucent;  hardness  5  to  5*5;  specific 
gravity  3*13,  as  determined  by  Fuchs. 

When  heated  to  redness,  it  loses  no  weight,  and  undergoes 
no  alteration. 

Before  the  blowpipe  it  fuses  with  great  difficulty  into  a 
dark  greenish  grey  bead.  With  borax  it  fuses  easily  into  a 
transparent  glass,  yellowish  green  while  hot,  but  colourless 
when  cold.  With  biphosphate  of  soda  it  behaves  almost  in 
the  same  way.  With  carbonate  of  soda  it  effervesces,  but 
does  not  dissolve,  though  it  is  decomposed.  When  the  assay 
18  dissolved  in  water  a  yellowish  white  powder  remains  un- 
dissolved, which  dissolves  readily  in  sulphuric  acid,  and  which 
consists  chiefly  of  magnesia. 

According  to  the  analysis  of  Fuchs,  wagnerite  is  composed  of 


Phosphoric  acid, 

41-73 

Atomt. 

,     9-26 

Fluoric  acid,    . 

6*50 

.     5-2 

Magnesia, 

46-66 

.  18-66 

Protoxide  of  iron,     . 

5-00 

.     Ml 

Protoxide  of  manganese, 

0-50 

.     Oil 

100-39 
If  the  fluoric  acid,  oxide  of  iron,  and  oxide  of  manganese, 
were  accidental  ingredients,  wagnerite  would  be  a  diphosphate 
of  magnesia,  or  a  compound  of 

1  atom  phosphoric  acid, 

2  atoms  magnesia. 

If  the  fluoric  acid  be  an  essential  constituent,  it  is  not  so 
easy  to  form  a  distinct  notion  of  the  nature  of  the  combination. 

Sp.  22.  Chondrodite* 

Fluosilicate  of  magnesia — macluritc — brucite. 

This  mineral  was  first  described  and  analyzed  by  Count 
D'Ohsson,  in  the  Memoirs  of  tlie  Stockholm  Academy  for 
1817,  (p.  206).  It  had  indeed  been  discovered  several  years 
before,  by  Dr.  Bruce,  imbedded  in  calcareous  spar  at  Newton, 

*    From  x**^t»it  a  grain  :  so  nanicd  from  its  granular  structure. 
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Sussex  county,  in  New  Jersey;  but  was  mistaken  for  sphene. 
Berzelius  recognised  tlie  identity  of  the  American  and  Iuh 
land  mineral,  which  had  been  analyzed  by  lyOhssony  and 
confirmed  his  opinion  by  an  analysis.  In  1822  it  was  again 
analyzed  by  Mr.  Seybert,  who  detected  fluoric  acid  in  it,  and 
gave  it  the  name  of  maclurite.* 

The  colour  of  chondrodite  is  wine  yellow.  TTie  fracture 
is  small  conchoidal.  But  it  cleaves,  according  to  Hauy, 
parallel  to  the  faces  of  a  right  oblique  prism,  the  greater  angle 
of  which  is  112°  12^.  He  even  describes  and  gives  a  figure 
of  a  six-sided  prism  of  this  mineral  from  the  United  States. 
Though  I  have  a  number  of  specimens  of  it  from  New  Jersey, 
none  of  them  exhibits  any  traces  of  crystallization. 

Lustre  vitreous ;  translucent;  hardness  4*5;  specific gprmvity 
of  the  Finland  variety,  as  determined  by  D'Ohsson  3*  18;  by 
Haidinger  3*199;  Seybert  states  tliat  of  the  New  Jersey 
variety  to  vary  from  3*157  to  3*228.  I  found  that  of  the 
purest  specimens  I  could  select  3*118. 

Infusible  per  se  by  the  blowpipe;  but  becomes  darker 
coloured.  With  carbonate  of  soda  on  charcoal  it  fuses  with 
difficulty  into  a  light  grey  slag.  With  borax  it  effervesces  a 
little,  and  fuses  easily  into  a  yellowish  green  glass.  With 
biphosphate  of  soda  it  leaves  a  silica  skeleton. 

The  following  table  exhibits  the  constituents  of  this  mineral 
as  determined  by  analysis : — 


t 

t 

§ 

Silica, 

38*00     . 

32-666    . 

36-00 

Fluoric  acid, 

-^—       , 

4-086     . 

3-75 

Magnesia, 

54-00     . 

54-000     . 

54-64 

Peroxide  of  iron. 

5-10     . 

2-333    . 

3-97 

Alumina,    . 

1-50     . 

~"^               • 

— 

Potash, 

0-86     . 

2-108     . 

— 

Water, 

1000     . 

1-62 

99*46  96*193  99*98 

This  gives  (assuming  my  analysis) 
18  atoms  silica, 
3  atoms  fluoric  acid, 
21*85  atoms  magnesia, 
0*79  atom  peroxide  of  iron. 

•  Sllliman's  Jour.,  v.  336. 
■  D'Ohsson,  Kong.  Vet.  Acad.  Handl.,  1817,  p.  206. 
X  Seyhert ;  Silliman's  Jour.,  v.  336.  §  By  my  analysis. 
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If  the  peroxide  of  iron  be  admitted  to  have  been  in  corn- 
ton  with  magnesia,  it  is  evident  that  chondrodite  is  a 
M         und  of 

6  atoms  silicate  of  magnesia, 
1  atom  fluate  of  magnesia. 
I  could  discover  no  potash  in  chondrodite,  though  I  searchea 
or  it. 

The  only  localities  of  chondrodite  at  present  known  are 
Brsby,  in  the  parish  of  Pargas,  in  Finland,  imbedded  in 
imestone,  and  Newton,  Sussex,  New  Jersey,  where  it  is 
ikewise  imbedded  in  calcareous  spar. 

Sp.  23.  Potash  Bisilicate  of  Magnesia. 

This  substance  was  observed  in  the  quarries  of  St.  Yrieix, 
&rst  described  and  analyzed  by  M.  Le  Play.* 

it  occurs  both  crystallized  and  in  an  earthy  state. 

Colour  yellowish  white.  The  crystals  resemble  those  of 
reroolite ;  but  the  prisms  are  more  oblique  than  those  which 
x>nstitute  the  primary  form  of  amphibole.  The  cleavage 
parallel  to  the  base  is  indistinct. 

Friable  and  easily  reduced  to  fine  soft  powder;  specific 
TBvity  2-87. 

It  has  considerable  resemblance  to  steatite  in  its  characters. 

The  constituents,  as  determined  by  M.  Le  Play,  are  as 
ollow : — 


Cnrital*. 

Eurthy  Tariety. 

Silica,     . 

58-16 

58-50 

Magnesia, 

26-48 

3312 

Potash, 

6-32 

5-74 

Peroxide  of  iron,     . 

7-60 

104 

Alumina, 

0-40 

trace 

Lime,     . 

0-64 

1-20 

Water, 

0-40 

» 

100-00  99-60 

If  we    take  the  second  analysis,   which  seems  the  most 
curate,  it  is  obvious  that  the  mineral  consists  of  bisilicates^ 
nearly  in  the  proportion  of 

13  atoms  bisilicate  of  magnesia, 
1  atom  bisilicate  of  potash. 


Ann.  (les  Mines  (second  Bcrics),  v.  187. 
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The  peroxide  of  iron  and  lime  differing  in  quantity  so  mndi 
in  the  two  analyses,  roust  be  accidental  ingredients* 

Sp.  24,  Venetian  Talc. 

This  mineral  is  found  imbedded  in  serpentine  in  the  moiuh 
tains  of  Salzburg  and  the  Tyrol,  and  was  fonnerly  carried  to 
Venice  as  an  article  of  commerce,  being  employed  in  medicine. 
Hence  the  name  Venetian  talc.  It  was  chiefly  employed  » 
a  cosmetic.  It  was  reduced  to  a  fine  powder  by  heatiiig 
it  to  redness,  and  afterwards  pounded  in  a  hot  mortar.  I 
have  specimens  also  from  Marlborough^  Vermont,  United 
States. 

Colour  apple  green.  It  is  composed  of  thin  flexible 
plates,  having  a  silvery  appearance  and  a  pearly  lustre,  vA 
easily  separable  from  each  other.  These  plates  are  not 
elastic. 

I  have  never  seen  a  specimen  of  true  Venetian  talc  in 
crystals. 

Lustre  pearly  and  splendent;  from  semitransparent  to 
translucent ;  very  scctile ;  hardness  1 ;  specific  gravity  2*697. 

Infusible  before  the  blowpipe  per  se. 

Its  constituents,  determined  by  analysis,  are  as  follow:— 


AtODW. 

Silica, 

62-588     . 

81-29    .     5 

Magnesia, 

30-528     , 

,     12-21     .     1-95 

Protoxide  of  iron. 

3-848     . 

0-85     .     0.13 

Water, 

3-400     . 

3-02     .     0-48 

100-364 
It  is  obvious,  that  Venetian  talc  is  a  compound  of 
1  atom  bisilicate  of  magnesia, 
1  atom  tersilicate  of  magnesia, 
i  atom  water. 
What  is  called  talc  slate  agrees  in  its  chemical  co      i 
with  Venetian  talc,  but  is  not  quite  so  pure.     A       jci 
this  mineral  from  Novorda,  in  Piedmont,  in  my        i 
sesses  the  following  characters : — 

Colour  white,  with  a  slight  shade  of  yellow;  masrive  i 
slatey;  composed  of  impalpable  particles ;  fracture  flat  coi 
dal;  opaque,  or  only  translucent  on  the  edges;  sectile; 
silky ;  hardness  2  to  2*5  ;  specific  gravity  2«877.     Its  < 
tuents,  as  determined  by  analysis,  are  as  follow : — 


WHITE  AUGITE. 

Atonu. 

Silica, 

• 

57-560     . 

28-78     . 

5-19 

Magnesia,     . 

• 

27-216     , 

10-88     . 

2 

Lime, 

• 

7-944     . 

2-27     . 

0-41 

Alumina, 

• 

1-720     . 

0-76     . 

0-14 

Protoxide  of  iron, 

i 

4-716    . 

104     . 

0-19 

Water, 

• 

1-600     . 

1-42    . 

0-26 
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100-756 
We  see  that  it  is  anhydrous,  (or  contains  no  chemically 

led  water,)  and  that  its  constitution  is  the  same  as  that 
Vene      i  talc,  though  it  is  mixed  with  a  little  impurity, 

ing      silica,  lime,  alumina,  and  protoxide  of  iron. 
i>w<  potstone  which  has  a  specific  gravity  of  2*88,  is  a 

Kture       Venetian  talc  with  a  black  substance  in  small  crys- 
line  grains. 
Its  constituents  were 


Atonu. 

Silica,    .         .         .         49-01     .     5 

Magnesia, 

Protoxide  of  iron. 


30-20  .  2J 

11-40  .  J 

6-08  .  J 

4-20  . 


Alumina, 
Water, 
Obviously  a  mixture  of  talc  and  a  mineral  composed  of 

]  atom  magnesia, 

1  atom  alumina, 

1  atom  protoxide  of  iron, 

Sp.  25.   miite  Augite^ 
Diopside,  mussite,  alalite,  sahlitc,  malacolite. 

The  specimens  of  this  mineral  in  my  cabinet  are  from  the 
United  States.  But  it  occurs  also  in  Finland,  in  Sweden, 
ind  doubtless  in  many  other  places. 

Colour  white  or  grey,  generally  with  a  slight  shade  of  green. 

Texture  foliated.  It  is  always  crystallized  in  pretty  long 
bur-sided  prisms  slightly  oblique.  In  no  specimen  in  my 
>osseRsion  can  the  termination  of  the  prisms  be  observed. 
But  the  cleavage  shows  that  it  is  oblique.  Fracture  con- 
rhoidal. 

Cleaves  parallel  to  the  faces  of  a  doubly  oblique  prism. 

•  Augit€,  named  from  «v>r«i,  lustre ;  bccauttc  its  lustre  is  much  greater 
hail  that  of  hornblende. 
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JO 


M 


P  on  M  or  M'  101*^ 
M  on  M'  87*»  & 
In  the  common  crystals  M  is  at  least 
double  the  size  of  M^  The  edge  H  k 
^'  always  replaced  by  a  tangent  plane. 
Sometimes  the  edge  P  is  also  replaced 
by  a  tangent  plane ;  but  the  edge  F  is 
usually  entire.  In  the  variety  caUed 
diopside,  found  in  the  Piedmontese  Alps,  the  edge  H  is  re- 
placed by  three  planes,  the  edge  F'  by  a  tangent  plane,  and  the 
terminal  edges  of  the  prism  are  also  replaced  by  planes,  whidi 
cause  the  prism  to  terminate  in  a  truncated  four-sided  pjrramid. 
Finally,  the  solid  angle  O  is  replaced  by  a  small  tangent  plane. 
Lustre  vitreous,  usually  translucent,  sometimes  transparent; 
refracts  doubly  very  powerfully;  hardness  4'75  ;  specific  gra- 
vity 3*297;  that  of  diopside,  as  determined  by  Tonnellier, 
3*2374  ;*  that  of  sahlite,  as  determined  by  D' Andrada,  S*2307. 
Before  the  blowpipe  it  fuses  per  se  into  a  colourless  glaai. 
With  borax  it  fuses  readily  into  a  diaphanous  glass.  llVith  bi- 
phosphatc  of  soda  it  decomposes  slowly  and  leaves  a  silica  skele- 
ton. With  carbonate  of  soda  it  fuses  into  a  transparent  glass. 
We  arc  indebted  to  M.  H.  Roscf  for  an  elaborate  analysb 
of  this  species,  and  of  several  other  minerals  hitherto  con- 
founded together  under  the  common  name  of  pyroxene.  Tbe 
following  table  exhibits  the  result  of  the  most  accurate  analy- 
ses hitherto  made. 


Silica,  .... 

t 

§ 

II 

T 

«* 

tt 

tx 

54-G4 

55-32 

54-83 

55-40 

53 

54-18 

SI 

Lime,  .... 

24-94 

2301 

2476 

15-70 

20 

22*72 

16*5 

Magnesia,      .     . 

18- 

16*99 

18-55 

22-57 

19 

17-81 

is-ss 

Protox.  o\  mangan , 

2-00 

1-59 

— 

0-43 

4 

1-45 

jo-oo 

Peroxide  of  iron, 

108 

2-16 

0-99 

2-50 

_ 

2*18 

Alumina,  .     .     . 

trace 

— 

0*28 

2-83 

3 

— > 

— . 

Water,      .    .     . 

— 

0-32 

— 

— 

1-20 

— 

100*66 

99-07 

99-73 

99-43 

99 

99-56 

9775 

*  Jour,  des  Mines,  xx.  67.       f  Kong.  Vet.  Acad.  Hand.  1820,  p.  885. 

X  From  Orrijervi,  Finland.     Analyzed  by  Rose.     Ibid. 

§  Colour  yellowish.     From  Langbanshyttan,  Wcrmeland.    Rose.    Ibi^ 

II  From  Tammaro  in  Finland.     BonsdorTs  analysis.     Ibid. 

Y  From  Pargas,  analyzcnl  by  Nordcnskiold,  Bidrag,  p.  70. 

**  Sahlite  ;  Vauquelin,  Hauy,  iv.  382. 

f  f  Sahlite  ;  HiHingcr  Af  handlingar,  iii.  300. 

XX  Diopside ;  Laugier,  Ann.  de  Mns.  d'Hist.  Nat.  ii.  157. 
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It  is  obmus  that  the  three  first  of  these  analyses  are  identical, 
and  show  that  the  mineral  is  a  compound  of 

]  atom  bisilicate  of  lime, 
1  atom  bisilicate  of  magnesia, 
So  that  the  formula  for  white  augite  is  CalS^+MgS^. 
But  the  analysis  in  the  4th  column  is  equivalent  with 

Atoini. 

Silica,     .         .         .         27-7  .  6-205 

Lime,     .         .         .           4-48  .  1 

Magnesia,       •         .           9-02  .  2-013 

Protoxide  of  manganese,    0*09  .  0*020 

Protoxide  of  iron,    .           0-55  .  0-127 

Alumina,         .         .           1-23  .  0-279 
This  is  obviously 

1  atom  bisilicate  of  lime, 

2  atoms  bisilicate  of  magnesia, 

With  a  small  admixture  of  disilicates  of  alumina  and  iron. 
The  composition  is  therefore  essentially  different  from  that  of 
white  augite.  We  shall  therefore  give  a  description  of  this 
mineral  as  it  has  been  drawn  up  by  Nordenskiold. 

The  colour  is  light  bluish  green.  It  is  always  in  crystals. 
The  mcst  common  form  is  a  four-sided  prism,  whose  faces 
M,  M'  are  inclined  at  angles  of  87°  33'  and 
92^  27'.  The  crystal  has  an  oblique  cleavage 
in  the  direction  of  the  greater  diameter  of  the 
prism,  which  makes  an  angle  of  106°  O'  30^ 
with  the  axis  of  the  prism.  The  prism  ter- 
minates in  a  four-sided  pyramid  in  which 

M  on  Z  134°  46' 
Most  commonly  the  obtuse  edges  of  the  prism 
H  are  replaced  by  tangent  planes  which  ren- 
der the  prism  six-sided. 
The  specific  gravity  is  3*267. 

Fracture  splintery  and  small  conchoidal.     Hard  enough  to 
scratch  glass,  but  it  is  scratched  by  quartz. 

The  action  of  the  blowpipe  is  nearly  the  same  as  upon 
white  augite. 

It  must  be  admitted  that  both  the  crystalline  form,  and  the 
other  characters  of  this  mineral,  agree  very  closely  with  those 
of  common  white  augite.  The  form  of  the  crystal,  however, 
thou^rh  deducible  from  the  primary  crystal  of  augite,  is  one 
^hich  I  have  never  seen  white  augite  assume. 
The  fifth  and  sixth  minerals  whose  analyses  were  given  in 


190  MAGNESIUM. 

the  preceding  table,  are  sahlites;  so  named  because  they  occur 
in  the  lead  mine  of  Sahla  in  Sweden.  Sahlite  has  a  g^eeniA 
grey  colour,  and  is  seldom  in  regular  crystals,  but  readily 
admits  of  cleavage  in  the  direction  of  the  faces  of  the  primary 
form  of  white  augite.  In  chemical  composition  it  agrees  with 
white  augite,  excepting  that  there  is  a  slight  deficiency  of  lime. 

In  the  analysis  of  the  diopside  which  constitutes  the  last 
column  of  the  table,  there  is  a  deficiency  of  2J  per  cent.  To 
this  perhaps  we  arc  to  ascribe  the  apparent  excess  of  silioL 
There  is  present  1  atom  of  tersilicate  of  iron,  and  the  rest  of 
the  constituents  constitutes  very  nearly 

3CS2+5MS*. 
Tims  the  constitution  of  diopside  does  not  exactly  agree  witb 
that  of  white  augite. 

The  colour  of  diopside  is  light  green.  It  is  transparent,  and 
has  a  specific  gravity  of  3*310.  In  its  crystalline  form  it 
agrees  with  white  augite.  It  occurs  in  veins  traversing  8e^ 
pentine  at  Mussa,  in  Piedmont 

Sp.  26.  Pyroxene.^ 
Augite,  btukalite,  coccoliie,  euchjsidcrite  ?  fassaite,  peDtaclusite,  pyigoB, 

vulcanite,  asbcstus  in  part. 

Under  the  name  pyroxene  is  at  present  placed  a  great  niun- 
ber  of  substances  which  occur  in  crystals  and  have  the  cryt- 
talline  form  of  white  augite,  though  they  do  not  agree  with 
that  mineral  in  their  composition. 

The  colour  ig  usually  green,  or  green  inclining  to  brown; 
sometimes  black.     The  streak  is  white. 

The  fracture  is  conchoidal,  and  the  crystals,  which  are 
usually  in  four  or  six-sided  oblique  prisms,  cleave  parallel  to 
the  faces  of  a  rhomboidal  prism,  having  the  same  shape  as  tk 
primary  form  of  white  augite. 

Lustre  vitreous,  inclining  to  resinous. 

Sometimes  translucent,  but  frequently  also  opaque. 

Hardness  4*  75;  specific  gravity  from  3' 233  to  3*349. 

Before  the  blowpipe  it  behaves  like  white  augite,  except! 
that  the  colour  of  the  bead  is  affected  by  the  great  presort 
of  iron  which  it  contains. 

The  following  table  exhibits  the  composition  of  several 
these  varieties,  as  determined  by  the  analysis  of  H.  Ro6e.t 

*  From  9rv^,  fircy  and  5«w,  «  stranger ;  because  it  occun  in  laia ;  to 
which  Hauy  considered  it  as  not  belong^ing". 
t  Kong.  Vet.  Acad.  Hand.  1820,  p.  329. 
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* 

• 

t 

Silica, 

64-08     . 

54-55     . 

58-86 

Lime, 

23-47     . 

20-2 1     . 

22-19 

Magnesia, 

11-49     . 

15-25     , 

4-99 

Protoxide  of  iron, 

10-02     . 

8-14     . 

17-38 

Protoxide  of  mangan., 

0-61     . 

0-73     . 

0-09 

Alumina, 

• 

0-14     . 
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e  first  of  these  has  the  same  constitution  as  white  augite ; 
this  remarkable  difference,  that  one-third  of  the  bisilicate 
gnesia  is  replaced  by  bisilicate  of  iron.     The   atomic 
Bure, 

Bisilicate  of  lime,  6*7  atoms 

Bisilicate  of  magnesia,       4*6 
Bisilicate  of  iron,  2*2 

118  is  obviously  equivalent  to 

1  atom  bisilicate  of  lime, 
1  atom  bisilicate  of  magnesia  and  iron, 
le  fonnnla  will  be 

CalS«+(fMg+;f)S«. 
We  might  also  consider  this  mineral  as  a  compound  of 

2  atoms  white  augite, 
1  atom  hedenbergite, 
this  in  all  probability  is  its  true  constitution. 
ilie  second  of  the  pyroxenes  analyzed  is  also  composed  of 
es,  and  in  this  respect  agrees  with  white  augite.     The 
c  quantities  of  these  are 

Bisilicate  of  lime,  5*77  atoms 

Bisilicate  of  magnesia,      6-1 
Bisilicate  of  iron,  1-8 

e  greatest  part  of  the  mineral  was  white  augite.     It  was 
«ed  of 

White  augite,  .         5*77  atoms 

Bisilicate  of  magnesia,      0*43 
Bisilicate  of  iron,      .  1*8 

e  of  magnesia  is  the  mineral  already  described  under 
me  of  picrosmine.     Bisilicate  of  iron  has  not  hitherto 
m  met  with  native,  but  it  constitutes  a  common  slag ;  and 
tcherlich  informs  us,  that  he  has  observed  it  crystallized 


Both  specimens  from  Bjurnmyrcsvcden,  in  Dalecarlia.     Colour  g^reen. 
From  TaJjcrg,  in  Wenneland.     Colour  black. 


192  MAGNESIUM. 

and  having  exactly  the  form  of  pyroxene.  Hence  it  k  not 
surprising  that  it  should  occur  mixed  in  an  impure  angite 
without  altering  the  form  of  the  crystal. 

The  third  of  the  pyroxenes  whose  constituents  are  gi?ea 
by  Rose,  differs  from  the  other  two  in  this  respect,  that  it  ii 
not  constituted  of  bisilicates;  or  at  least  there  is  a  surplus  of 
silica,  as  will  appear  by  stating  the  atomic  weight  of  ck 
different  constituents : 

Bisilicate  of  lime,    .         .         6*34  atoms 
Bisilicate  of  magnesia,     .         2 
Bisilicate  of  iron,  .         3*86 

Surplus  of  silica,  .         2*28 

It  might  be  considered  as  containing 

2  atoms  white  augite, 
3*86  atoms  hedenbergite, 
0*48  atoms  bisilicate  of  lime, 
2*28  atoms  silica. 
The  bisilicate  of  lime  is  the  well  known  mineral  called  tdk 
spar. 

Thus  the  black  augite  from  Taberg  might  be  a  mixture  or 
compound  of 

I  atom  table  spar, 
4  atoms  white  augite, 
8  atoms  hedenbergite, 
4^  atoms  silica. 
Rose  has  placed  hedenbergite  among  the  pyroxenes ;  pro- 
bably because,  like  white  augite,  it  consists  of  bisilicates ;  but 
as  its  crystalline  form  and  its  constituents  differ  essentially 
from  those  of  white  augite,  it  ought  undoubtedly  to  consdtate 
a  peculiar  species. 

Sp.  27.  Jeffersonite,^ 

This  mineral  was  discovered  in  the  beds  of  iron  ore  it 
Franklin,  in  New  Jersey,  by  Mr.  Keating  and  Mr.  VanuxeHif 
and  an  account  of  it  was  published  by  the  former  of  theie 
gentlemen  in  the  year  1822.f 

It  occurs  in  lamellar  masses,  which  were  described  as  not 
larger  than  a  pigeon's  egg ;  but  a  specimen  in  my  cabineti  for 
which  I  am  indebted  to  the  kindness  of  Dr.  Torrey  of  New 

♦  From  Mr.  Jefferson,  of  Virginia,  formerly  President  of  the  UiutJ 
States  of  America, 
f  Edinbuigh  Phil.  Jour.  vii.  317. 
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York,  is  at  least  six  inches  long,  and  three  inches  over  in  the 
broadest  part 

The  colour  is  dark  olive  green,  passing  into  brown. 

Structure  foliated,  and  according  to  Keating  it  admits  of 
being  cleaved  in  various  directions,  so  that  its  primary  form  is 
not  easily  ascertained ;  but  as  far  as  I  can  make  out  the  form 
from  the  specimen  in  my  possession,  it  seems  to  approach  that 
of  p}TOxene  very  closely. 

Lustre  between  resinous  and  semimetallic ;  streak  grey; 
powder  light  green. 

Hardness  4-5;  specific  gravity  from  3*51  to  3-55;  slightly 
translucent  on  the  edges. 

Before  the  blowpipe  fuses  readily  into  a  dark  coloured 
globule. 

Its  constituents,  as  determined  by  Mr.  Keating,  who  ana- 
lyzed it  twice  with  almost  the  same  results,  are  as  follow : 


Silica, 

. 

56       . 

AtOHM. 

28 

Lime, 

• , 

151     . 

4-31 

Protoxide  of  manganese, 

13-5     . 

3 

Peroxide  of  iron, 

• 

100     . 

2 

Oxide  of  zinc, 

« 

10     . 

0-19 

Alumina, 

• 

2-0     , 

0-88 

Moisture, 

• 

10 

98-6 
If  we  leave  out  the  oxide  of  zinc  and  the  alumina,  as  acci- 
dental, it  is  obvious  that  Jeffersonite  is  composed  of  tersilicates, 
and  the  constituents  are  nearly 

4  atoms  tersilicate  of  lime, 

3  atoms  tersilicate  of  manganese, 

2  atoms  tersilicate  of  peroxide  of  iron. 

Sp.  28.   Amphibole,* 

Acdnolite,  actinote,  amianthinite,  amiantboid,  asbcstinite,  foliated  augite, 
biasolite,  corin thine,  green  diallagc,f  grammatite,  hornblende,  blue 
hyperstene,  keraphyHite,  keratophyllite,  lotalite,  pargasite,  smaFagdite, 
tremolite,  asbestus  in  part,  amianthus. 

This  mineral  was  constituted  into  a  distinct  species  in  the 

*  From  mftftfimXH,  ambiguous,  so  named  by  Hauy,  because  it  was  at  (int 
confounded  with  the  tourmaline. 

f  Green  diaUage,  according  to  Haidinger,  is  a  mixture  of  very  thin  plates 
of  hombiende  and  augite. 

I.  o 
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very  infancy  of  mineralogy,  under  the  name  of  Aoni&fefid!e--a 
name  originally  imposed  by  the  Swedish  mineralogists,  thongli 
it  is  very  difficult  to  determine  what  the  varieties  were  to 
which  that  appellation  was  applied. 

Hauy  proved  to  the  satisfaction  of  mineralogists  in  general 
that  the  numerous  minerals  arranged  by  Werner  under  the 
names  tre7noiif£,  actinolite^  hornblende^  &c.,  constitute  in  &ct 
but  one  species,  as  they  all  possess  the  same  crystalline  form. 
He  contrived  the  general  term  amphibohj  which  includes  them 
all.  But  these  different  varieties  are  so  distinct  from  eadi 
other  in  their  properties,  that  they  cannot  be  made  out  by 
their  external  characters,  if  we  except  the  crystalline  shape; 
nor  does  chemical  analysis  enable  us  to  subdivide  them  with 
accuracy.  I  am  disposed  to  consider  white  tremoliie  as  the 
mineral  which  exhibits  amphibole  in  a  state  of  purity,  and  shall 
therefore  describe  it  in  the  first  place. 

Tremolite  was  first  observed  in  the  valley  of  Tremola,  in 
Switzerland :  hence  the  name.  Hauy  distinguished  it  at  firrt 
by  the  appellation  grammatite. 

Its  colour  is  white,  though  it  frequently  has  a  greeniAi 
bluish,  yellowish,  or  reddish  tinge. 

It  occurs  usually  in  masses  composed  of  delicate  crystalliDe 
fibres,  and  likewise  in  very  flat  and  deeply  striated  four,  six, 
or  eight-sided  prisms,  rarely  terminated  by  dihedral  summits. 

It  cleaves  with  brilliant  surfaces  pa- 
rallel to  the  sides  of  an  oblique  rhom- 
bic prism,  in  which 

P  on  M  or  M'  130»  IS' 
M  on  M'  1 24*>  30' 
Its  lustre  is  vitreous,  inclining  to 
pearly  on  the  faces  of  cleavage. 
It  is  always  translucent,  at  least  oa 
the  edges  ;  sometimes  semitransparent 

Hardness  4*75  ;  exceedingly  frangible. 

Specific  gravity,  according  to  Hauy,  varies  from  2*9257  to 
3-200. 

Before  the  blowpipe  it  fuses  readily,  with  slight  bubblingi 
into  a  semitransparent  glass.  With  borax  it  fuses  easily  into 
a  colourless  transparent  glass.  With  biphosphate  of  soda  it 
is  not  decomposed ;  the  assay  remains  milk-white  throughout, 
and  is  rounded  on  the  edges ;  after  a  long  blast  the  glaaa 
becomes  opaline  on  cooling.  With  a  very  small  quantity  of 
carbonate  of  soda  it  fuses  into  a  transparent  glass.     A  larger 
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dtjr  of  the  flux  causes  it  to  intumesce,  and  converts  it 
I  white  infusible  scoria. 

»  are  indebted  to  Bonsdorf  for  a  very  complete  analytical 
dgation  of  tremolite,  and  all  the  varieties  of  amphibole,* 
e  following  table  exhibits  the  constituents  of  tremolite, 
ling  to  the  analysis  of  this  excellent  chemist : 

t  t 

Silica,         •  .         60-31     .     60-10 

Magnesia,  .  24*23  .  24-31 

Lime,          .  .  13-66  .  12-73 

Alumina,     .  .  0-26  .  0-42 

Protoxide  of  iron,  0-15  .  1-00 

Protoxide  of  manganese,  .  0-47 

Fluoric  acid,  0-94  .  0-83 

Water,        .  .  0*10  .  0-16 


99-65        100-01 
obvious  at  once  that  these  two  minerals  are  identical,  as 
iiferences  are  within  the  limits  of  errors  in  the  analysis. 
Jung  the  mean  of  the  two,  we  have  the  following  atomic 
ities :  Atonu. 

Silica,  .  ,         30-2 

IVIagnesia,        .  .  9*7 

Lime,  .  .  3-77 

Alumina,         .  .  0*15 

Protoxide  of  iron,        .  0*12 

Protoxide  of  manganese,       0-10 

Fluoric  acid,  .  0*7 

Water,  .  .  0*11 

is  probable  that  the  fluoric  acid  existed  in  the  mineral  in 
ination  with  lime  or  calcium.  This  supposition  would 
e  the  atoms  of  lime  to  3*07,  and  the  atoms  of  all  the  bases, 
ding  0*7  atom  of  fluor  spar,  amount  to  13-14;  the  atoms 
ca  being  30-2.  Now  30-2  :  13-14  : :  9  :  4  very  nearly; 
the  atoms  of  magnesia  are  to  those  of  lime  very  nearly 
o  1.  If  therefore  we  exclude  the  minute  quantity  of 
ed  alumina,  iron  and  manganese,  as  insignificant,  it  ia 
tit  that  tremolite  is  a  compound  of 

1  atom  tersilicate  of  lime, 

3  atoms  bisilicate  of  magnesia, 
formula  is  CalS^+3MgS^. 

♦  Kong.  Vet.  Acad.  Handl.  1821,  p.  197. 
lourlesa  tremolite  from  GuUsjo.      f  Yellow  tremolite  from  Fahlun. 
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That  the  alumina,  oxides  of  iron  and  manganese,  with  their 
corresponding  quantity  of  silica,  may  be  excluded,  is  probable 
from  this  circumstance  that  they  were  much  more  abundantin 
the  second  specimen,  which  was  yellow,  than  in  the  first 
specimen,  which  was  white. 

The  variety  of  amphibole  distinguished  by  the  names  of 
actinolite^  actinote^  and  strahlstein,  from  its  radiated  structure^ 
is  very  similar  to  tremolite,  except  in  its  colour. 

The  colour  is  green  of  various  shades,  as  leek  g^reen,  olire 
green,  and  emerald  green. 

It  is  usually  in  long  thin  oblique  six-sided  prisms,  composed 
of  radiating  fibres.  To  mechanical  division  it  yields  crystals, 
having  the  same  primary  form  as  those  of  tremolite. 

When  the  lustre  is  vitreous  the  mineral  has  much  of  the 
aspect  of  green  glass,  and  is  then  called  glassy  actinolUe  ;  when 
the  lustre  is  resinous,  the  mineral  is  called  common  actinoliU. 

Usually  translucent,  at  least  on  the  edges;  hardness  the 
same  as  that  of  tremolite ;  specific  gravity  varies  from  3*175 
to  3-482. 

In  its  other  properties  it  agrees  with  tremolite.  Tlie  pheno- 
mena before  the  blowpipe  are  the  same,  only  the  beads  are 
coloured  by  the  iron  to  which  the  actinolite  is  indebted  for  its 
green  colour.  The  following  table  exhibits  the  constituents 
of  a  glassy  actinolite  from  Taberg,  analyzed  by  Bonsdorf : 

Atomc 

Silica,          .             ,         59-75  •  29-87 

Magnesia,                .         2M0  .  8-44 

Lime,          .             .         14-25  .  4-07 

Protoxide  of  iron,               3-95  .  0*87 

Protoxide  of  manganese,    0-31  .  0*06 

Fluoric  acid,             .           0*76  .  0*60 

10012 
If  we  suppose  (as  before)  that  the  fluoric  acid  is  united  to 
lime,  the  atoms  of  lime  in  the  mineral  will  be  reduced  to 
3*47.  The  atoms  of  silica  are  29-87,  and  those  of  the  bases 
12-84.  Now  29-87  :  12-84  : :  9  :  3-86.  This  is  very  nearly 
as  9  to  4,  as  in  the  tremolite ;  but  the  proportion  of  lime  is 
greater  than  in  tremolite,  and  the  protoxides  of  iron  and  man* 
ganese,  taken  together,  amount  to  very  nearly  an  atom. 

It  seems  to  be  CalS'+3MgS^,  (the  same  as  tremditflb) 
intimately  mixed  or  combined  with 

^d  atom  tersilicate  of  lime, 
^d  atom  bisilicate  of  iron. 
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What  18  called  pargasiie  is  a  green  coloured  mineral  which 
occurs  in  grains  in  calcareous  spar  at  Obo,  in  Finland. 
It  is  translucent,  at  least  on  the  edges. 
Its  specific  gravity  and  hardness  is  the  same  as  that  of  tre- 
molite.  Some  of  the  grains  are  six-sided  prisms,  with  dihedral 
summits,  and  it  yields  to  mechanical  division  an  oblique  prism, 
having  precisely  the  dimensions  of  the  primary  form  of  tremo- 
lite. 

We  have  two  analyses  of  this  mineral,  one  by  Bonsdorf, 
and  another  by  C.  G.  Gmelin.  These  analyses  gave  the 
following  results : 

Silica,  .  .         46-26     .     51-75 

Magnesia,  .         1903     .     18-97 

Lime,  .  .         13-96     .     10-04 

Alumina,     .  .         11-48     .     10-93 

Protoxide  of  iron,  3-48     .       3-97 

Protoxide  of  manganese,    0-36     .      — 
Mixed  matter,  .  0*43     .      ■ 

Fluoric  acid,  .  1-60      1     i  qo 

Water,         .  .  0-61       J    ^'^ 


97-21*       97-49t 
Here  it  is  obvious  at  once  that  the  quantity  of  silica  is  less 
than  in  tremolite  or  actinolite.     The  atoms  deduced  from  the 
preceding  analyses  are  as  follow : 


BOOMlOlt 

Gmelin. 

Silica, 

*23-13  atoms  25*87  atoms 

Magnesia, 

7-61 

7-59 

Lime, 

3-98 

312 

Alumina, 

5-10 

4-85 

Protoxide  of  iron, 

0-77 

0-88 

Protoxide  of  manganese. 

0-08 

Fluoric  acid. 

• 

1-28 

In  BonsdorPs  analysis,  the  atoms  of  silica  and  alumina 
together  amount  to  28*23,  and  those  of  the  bases  to  12*36. 
Now  these  numbers  are  very  nearly  to  each  other  as  9  to  4; 
so  that  if  we  admit  the  substitution  of  a  portion  of  alumina  for 
silica,  the  acids  and  bases  in  pargasite  are  to  each  other  very 
nearly  as  in  tremolite  and  pargasite,  though,  if  we  were  to 
abstract  a  portion  of  the  lime  for  the  fluoric  acid,  that  ratio 
would  not  hold.     The  lime  (abstracting   1*28  atom  for  the 

•  Bonidorf.       f  GmeUo,  Kong.  Velen.  Acad.  Handl.  1816,  p.  158. 
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fluoric  acid)  amounts  to  2*7  atoms,  which  is  not  fiir  fnmi  the 
third  of  the  magnesia,  amounting  to  7*61  atoms. 

In  fact  pargasite  may  be  considered  as  a  compound  of 

CalS'+3MgSS 
but  it  contains  also,  either  combined  or  mixed, 

0*11  atom  silica, 
2  atoms  alumina, 
0*3  atom  protoxide  of  iron, 
0*5  atom  fluor  spar. 

The  Pargas  hornblende,  so  minutely  described  by  Norden- 
skiold,  in  his  Bidrag,  agrees,  as  appears  from  the  analysis  of 
Bonsdorf,  almost  exactly  with  pargasite  in  its  composition. 

The  variety  of  amphibole  called  hornblende  occurs  pretty 
abundantly  in  greenstone  and  other  trap  rocks,  and  also  in  syen- 
ite, and  occasionally  in  granite.  Its  colour  is  dark  bottle  green, 
or  brownish  green,  or  blackish  green.    Powder  gpreenish  grey. 

Structure  foliated.  The  primary  form  of  the  crystal  is  the 
same  as  that  described  above,  when  giving  an  aocoont 
of  tremolite.  Its  most  common  form  is  a  six-sided  prism 
terminated  by  a  low  four-sided  pyramid,  or  by  three  fiuM* 
The  two  additional  faces  of  the  prism  are  produced  by  the 
acute  edges  H  of  the  primary  crystal  being  replaced  by  tan* 
gent  planes.  Hence  the  inclination  of  M'  on  the  new  fiux  is 
117°  45'. 

The  lustre  is  vitreous,  and  the  crystals  arc  usually  opaque,  or 
nearly  so.  They  are  uncommonly  tough,  which  was  the  reason 
of  applying  to  them  the  name  of  hornblende.  In  other  respeds 
hornblende  corresponds  in  its  characters  with  tremolite. 

The  constituents  of  hornblende,  as  determined  by  Bons- 
dorf, are  as  follow : — 


Silica, 

48-83     . 

42-24    . 

45-69 

Magnesia, 

13-61     . 

13-74     . 

18-79 

Lime, 

10-16     . 

12-24     . 

13-83 

Alumina, 

7-48     . 

13-92     . 

12-18 

Protoxide  of  iron, 

18-75     . 

16-26     . 

7-32 

Protoxide  of  manganese 

,    1-15     . 

0-33     . 

0-22 

1^'luoric  acid, 

0-41     . 

trace     . 

1-50 

Water,  . 

m 

0-50     . 

— 

100-89*       98-73t        QO^SSJ 

*  Black  hornblende  from  Nordmark. 

f  Black  hornblende  from  Vocrelsbcig,  in  Wctteran. 

X  Hornblende  from  Pargras.     It  was  at  first  called  basalt. 
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If  these  hornblendes  be  constitutionally  the  same  as  white 
tremolite,  it  is  obvious  that  they  must  be  mixed  with  a  great 
deal  of  foreign  matter. 

If  the  first  specimen  consist  of  CalS'  +3MgS",  there  must 
be  present  in  it  besides, 

Silica,  .  4*47  atoms 

Alumina,        .  1*47 

Protoxide  of  iron,       2*24 

Fluor  spar,     .  0-32 

Lime,  .  0-42 


8-92 
These  foreign  bodies  constitute  almost  9  atoms,  or  ^^  of 
the  whole  atoms  in  the  mineral.  It  will  be  observed,  that  the 
atomic  weight  of  the  surplus  silica  is  equal  to  that  of  all  the 
surplus  bases.  Hence  they  are  all  simple  silicates,  with  the 
exception  of  the  lime,  which  is  a  bisilicate,  and  as  all  these 
silicates  exist,  we  have  no  reason  to  be  greatly  surprised  at 
finding  them  mixed,  or  combined  in  hornblende  with  the 
substance  which  constitutes  white  tremolite. 

If  the  second  specimen  consist  essentially  of  CalS'+3Mg 
S^j  there  must  be  present  in  it  besides 

Silica,  .  2-5  atoms 

Alumina,  .  3*37 

Protoxide  of  iron,  1*97 

Lime,  .  0*9 1 


8*75 

Here  also  the  foreign  matter  amounts  almost  to  9  atoms, 
or  to  ^^  of  the  whole  number  of  atoms  in  the  crystal.  But 
an  the  atoms  of  silica  arc  little  more  than  one-third  of  the 
atoms  of  bases,  and  as  we  know  no  trisilicates  of  alumina  or 
iron,  we  cannot  consider  this  foreign  matter  in  any  other 
light  than  as  partly  a  silicate  of  alumina,  and  partly  an  alumi- 
nate  of  iron  and  lime,  in  which  the  alumina  acts  the  part  of 
an  acid. 

The  third  specimen  contains  hardly  any  surplus  of  silica ; 
but 

Alumina,         .  2*15  atoms 

Protoxide  of  iron,       0*64 

The  mineral  from  Sardinia,  well  known  by  the  name  of 
amiarUhuSy  of  which  incombustible  cloth  was  made  by  the 
ancients,  is  merely  a  variety  of  amphibole. 


200  MAGNESIUBff. 

It  has  a  white  colour  with  a  slight  shade  of  green,  and  t 
silky  lustre,  and  is  composed  of  fine  soft  flexible  threads, 
easily  separable  from  each  other,  and  admitting  of  being  span 
into  thread.  The  specific  gravity  is  1*551.  Before  the  blow- 
pipe it  melts  into  a  white  bead.  Its  constituents,  as  deter- 
mined by  an  analysis  in  my  laboratory,  were 


Silica, 

55-908 

Magnesia,  . 

27-068 

Lime, 

14632 

Alumina,     . 

1-820 

Protoxide  of  iron. 

6-528 

105-956 

The  excess  is  probably  owing  to  the  formation  of  a  doobfe 
salt  of  magnesia  during  the  analysis.  A  bare  comparison  of 
these  constituents  with  those  of  white  tremolite,  will  satisfy 
the  reader  that  the  two  minerals  belong  to  the  same  species. 

Common  asbestus  in  general  belongs  rather  to  pyroxene 
than  to  amphibole. 

Sp.  29.  Norwegian  Tremolite.^ 

This  mineral  was  found  by  M.  Nelson  in  large  rocks  in  the 
Isle  of  Tiotten,  near  the  shore  of  Helgoland,  in  Norway. 

It  was  in  amorphous  masses,  having  a  white  colour  passing 
into  bluish  grey.  Its  lustre  is  pearly.  It  is  translucent  on 
the  edges.  Structure  foliated,  and  giving  by  mechanical 
division  an  oblique  prism,  with  angles  of  74®  and  106^. 

Hardness  about  6 ;  specific  gravity  3-2. 

Before  the  blowpipe  melts  with  difficulty  on  the  edges. 

The  constituents  of  this  mineral,  as  determined  by  the 
analysis  of  C.  G.  Retzius,  are  as  follow : — 

Atomi. 

Silica,  .         .         63-7     .     31-85     .     8-94 

Lime,  .         .         27-2     .       7-77     .     2-18 

Magnesia,    .         .  8*9     .       3-56     .     1 


99-8 
This  corresponds  very  nearly  with 

9  atoms  silica, 
2  atoms  lime, 
1  atom  magnesia. 


*  Ann.  des  Mines,  vi.  250. 
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lenoe  the  constitution  of  the  mineral  mu8t  be 
2  atoms  tersilicate  of  lime, 
1  atom  tersilicate  of  magnesia. 

Sp.  30.  Retinalite* 
received  this  mineral  some  years  ago  from  Dr.  Holmes 
Montreal.     Its  locality  is  Granville,  in  Lower  Canada. 
VBS  considered  in  Canada  as  a  variety  of  serpentine, 
^lour  brownish  yellow. 

rhe  specimens  as  I  got  them  were  amorphous  masses, 
ing  exactly  the  appearance  of  lumps  of  resin.     Hence  the 
reason  of  the  name  (from  ffr/vi},  resin.) 
Texture  compact ;  fracture  splintery. 
Translucent 

^ustre  resinous,  shining, 
lardness  3-75  ;  specific  gravity  2*493. 
3efore  the  blowpipe  becomes  white  and  friable,  but  it  does 
fuse. 

IVith  borax  it  forms  a  clear  colourless  glass,  a  white  matter 

ubtless  silica)  occupying  the  interior  of  the  globule.     With 

losphate  of  soda  it  fuses  into  a  glass  transparent  while  hot, 

becoming  white  and  opaque  on  cooling.     With  carbonate 

da  it  fuses  into  an  opaque  bead. 

1  constituents  were  found  to  be  Ataau. 

Silica,  .         .         40  550     . 

Vfagnesia,    .         .         18*856     . 

H)da,  .         .  18-832     . 

^eroxide  of  iron,  0620     . 

lumina,    .         .  0*300     . 

ater,         .         .         20000     . 


20-275 

.     862 

7-54 

.     32 

4-70 

.    2 

0-12 

.     O'OS 

0-12 

.     0-05 

17-77 

.     8-41 

99-158 
institution  is  3MgS'^+2NS+8JAq. 
therefore  totally  different  from  serpentine.     It  often 
mixed  with  it  a  quantity  of  carbonate  of  lime. 

Sp.  31.  Ilt/persthene.f 

Labnidore  liornblende — paulite. 

U  specimen  of  this  mineral  came  from  the  Island  of 

3n  the  coast  of  Labradore.     Hence  it  was  called 

Werner,  when  he  constituted  it  a  distinct  species 

tin,  from  iti»  g^reat  resemblance  to  resin. 

V  above,  and  r#iMf,  strcn^h,  because  it  poMetset  greater  lustre 

than  amphibo/e,  with  which  it  was  confounded. 
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in  1812.  In  that  island  it  occurs  chiefly  in  rolled  maaiei. 
In  that  part  of  the  Isle  of  Skye,  called  Cuchidlin,  there  is  t 
range  of  mountains  environing  a  small  lake,  and  composed 
entirely  of  hypcrsthene  and  felspar.  These  mountains  are 
uncommonly  steep,  and  quite  barren.  Hypersthene  is  found 
also  at  Baffin's  bay.  I  have  specimens  from  that  locality,  for 
which  I  am  indebted  to  the  kindness  of  a  surgeon  of  a  wbale 
ship,  an  old  pupil. 

Colour  greyish,  or  greenish  black ;  sometimes  nearly  C(^)per 
red. 

It  is  always  crystallized  in  rhombic  prisms,  with  angles  d 
OS""  30'  and  86""  30'.  The  base  of  the  prism  is  wanting  in  all 
the  crystals  that  I  have  seen ;  nor  can  any  cleavage  be  ob- 
served transverse  the  axis  of  the  prism.  But  Mr.  Brooke 
informs  us,  that  he  possesses  a  fragment  of  a  crystal  whidi 
indicates  an  oblique  termination,  inclining  upon  the  acute  edge 
of  the  prism.  Hauy  makes  the  prism  a  right  oblique,  and 
says,  that  he  was  able  to  observe  the  cleavage  parallel  to  tbe 
base  by  presenting  it  at  night  to  the  light  of  a  candle. 

Lustre  eminently  metallic  upon  the  faces  of  cleavage;  ia 
other  directions  vitreous. 

Opaque,  or  at  most  very  slightly  translucent  on  the  edges. 

Hardness  4*75 ;  very  difficult  to  break,  nor  does  it  seem  to 
have  any  tendency  to  fall  to  powder,  even  after  lon^  ezpoame 
to  the  atmosphere.  The  barrenness  of  the  CuchuUin  moun- 
tains is  owing  to  the  entire  absence  of  soil. 

The  specific  gravity  of  the  Isle  of  Skye  hypersthene  is  3*338^ 
that  of  paulite  is  3-385,  and  that  from  Baffin's  Bay  3*855. 

Before  the  blowpipe  it  is  infusible  per  se,  but  melts 
charcoal  into   a  greenish   grey  opaque   globule.     I 
easily  in  borax. 

The  constituents  of  Isle  of  Skye  hypersthene,  as  deten 
by  the  analysis  of  it  by  Dr.  Thomas  Muir  in  my  labo         i 
are  as  follow : — 

AtOtDfc 


Silica, 

51-348     . 

.     25-67 

.     11*56 

Magnesia,   . 

11-092     . 

4-44 

.     2 

Protoxide  of  iron, 

33-924     . 

7-54     , 

3-39 

Lime,          . 

1-836     . 

0-52     . 

0-23 

Water, 

0-500 

98-700 
The  atoms  of  silica  are  very  nearly  twice  as  many 
of  the  bases.     Hence  the  Isle  of  Skye  hypersthene 


;uiOy 

AtmiM.* 

46112 

.     23-05 

25-872 

.     10-35 

12-701     , 

2-82 

5-292     , 

1-18 

5-380 

1-54 

4-068     . 

1-76 

0-480 
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posed  of  bisilicates.  If  we  unite  the  lime  to  the  magnesia,  the 
atoms  of  magnesia  are  to  those  of  protoxide  of  iron  almost 
exactly  as  2  to  3.  Consequently  the  constitution  of  this 
mineral  is 

2  atoms  bisilicate  of  magnesia, 

3  atoms  bisilicate  of  iron. 
The  formula  will  be  2MgS2+3fS«. 

Labradore  hypersthene,  or  paulite,  was  also  analyzed  by 
Dr.  Muir,  who  found  the  constituents, 
Silica, 

Magnesia,     . 
Protoxide  of  iron,   . 
Protoxide  of  manganese, 
Lime, 
Alumina, 
Water, 

99-905 

If  we  unite  the  lime  and  magnesia,  and  the  protoxide  of 
manganese  with  the  protoxide  of  iron,  the  atoms  of  the  former 
will  be  to  those  of  the  latter  very  nearly  as  3  to  1.  There  is 
a  deficiency  of  silica  to  constitute  these  bases  into  bisilicates. 
But  Klaproth,  in  his  analysis  of  paulite,  states  the  quantity  of 
silica  which  he  found  at  54-25  per  cent.,  which,  if  we  add  to 
it  the  alumina,  would  furnish  the  requisite  quantity.  Paulite 
from  this  would  seem  to  be  composed  of 
3  atoms  bisilicate  of  magnesia, 
1  atom  bisilicate  of  iron. 

So  that  it  differs  essentially  in  its  constitution  from  Isle  of 
Skye  hypersthene.  If  this  difference  hold  in  future  analyses, 
it  will  be  necessary  to  constitute  each  a  peculiar  species. 

The  specimen  from  Baffin's  Bay  not  being  so  pure  as  the 
other  two,  no  dependence  can  be  placed  upon  it  as  constitut- 
ing a  type  of  the  species.  It  was  subjected  to  analysis  by 
tlie  same  accurate  experimenter,  and  found  composed  of 


Silica,    .         .         .         58-272 

Atonu. 

29-13 

Magnesia,       .         .          18-960 

7-58 

Protoxide  of  iron,              14-416 

3-20 

Protoxide  of  manganese,     6-336 

1-40 

Alumina,         .          .           2000 

0-88 

99-984 
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The  silica  is  more  than  sufficient  to  convert  the  whole  buei 
into  bisilicates.  Uniting  the  oxides  of  iron  and  manganesei 
their  atoms  are  to  those  of  the  magnesia  very  nearly  as  3  to 
5.     Hence  the  composition  of  the  mineral  is 

5  atoms  bisilicate  of  magnesia, 

3  atoms  bisilicate  of  iron, 
with  a  surplus  of 

3*11  atoms  silica, 

0*57  atom  alumina. 
Probably   the  specimen    contained    interspersed   grains  of 
quartz,  though  they  could  not  be  distinguished  by  the  eye. 

Sp.  32.  Humboldilite.* 

This  mineral  occurs  in  the  lava  of  Mount  Vesuvius,  and 
was  described  and  named  by  Messrs.  Monticelli  and  CovellL 

The  colour  is  brown,  inclining  slightly  to  yellowish  or 
greenish  yellow. 

Fracture  conchoidal. 

Primary  crystal  a  right  square  prism.  The  lateral  edgd 
are  frequently  replaced  by  tangent  planes,  or  by  two  plasei 
converting  the  crystal  into  a  six,  eight,  or  sixteen-sided  prim. 

Lustre  vitreous;  translucent,  and  in  thin  laminsB  tnm^ 
parent;  hard  enough  to  scratch  glass;  specific  gravity  3*104. 

Melts  before  the  blowpipe  with  effervescence,  but  without 
forming  a  globule.  With  borax  it  melts  into  a  tranqmreot 
glass.  With  biphosphate  of  soda  or  carbonate  of  soda  it  melti 
with  extreme  difficulty  into  a  brown  opaque  enamel. 

Pulverized  and  treated  with  nitric  acid,  it  gelatinizes. 

Its  constituents,  according  to  the  analysis  of  Monticelli  and 
Covelli,  are 


Silica,     . 

•         • 

54-16 

Atomti 

27-08 

Lime,     . 

•         • 

31-67 

9-04 

Magnesia, 

•         . 

8-83 

3-53 

Alumina, 

•         • 

0-50 

0-22 

Protoxide  of 

iron,  . 

2-00 

0-44 

97*16t 
The  atoms  of  silica  being  very  nearly  twice  as  many 

*  Silliman's  Jour.  ii.  251.     The   mineral  was   named,  by  the 
mineralogists,  in  honour  of  M.  Humboldt. 

f  Berzelius  in  his  Jahresbericht  for  1838  (p.  169),  giTes  the  fol 
analysis  of  this  mineral  by  Robell : 
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those  of  the  bases,  it  is  clear  that  the  mineral  is  composed  of 
bisilicates.  And  leaving  out  the  small  quantities  of  bisilicates 
of  alumina  and  iron,  the  proportions  approach 

3  atoms  bisilicate  of  lime, 
1  atom  bisilicate  of  magnesia. 
The  formula  will  be  3CalS2  +  MgS«. 

It  usually  occurs  in  a  lava  composed  of  grains  of  zurlite^ 
id  pyroxene,  both  amorphous  and  having  together  a  green- 
brown  colour. 

Sp.  33.  Hyalosiderite.\ 
This  mineral  was  observed  by  Dr.  Walchner  in  an  amygda- 
loid in  the  Kaiserstuhl,  near  Sasbach  in  Brisgau.     He  pub- 
lished a  description  and  analysis  of  it  in  18234 

Colour  yellowish  or  reddish  brown ;  streak  cinnamon  brown  ; 
fracture  small  conchoidal. 

It  is  usually  crystallized.  The  primary  form  is  an  octahe- 
Iron  with  a  rectangular  base.  The  summits 
A  are  commonly  replaced  by  ])Ianes  parallel 
to  the  base,  and  cutting  the  pyramids  so  deep, 
that  the  crystals  have  the  appearance  of  thin 
plates  with  bevelled  edges. 

P  on  P  99"^  22' 
M  on  M'  IT  so- 
Internal  lustre  vitreous;   of  the  surfaces 
netallic;  translucent  on  the  edges. 
Hardness  5*5 ;  specific  gravity  2*875. 


Atomt. 

Silica, 

49*36 

24-68 

Alumina,     . 

11-20 

5 

Lime, 

31-96 

918 

Magnesia,    . 

6-10 

214 

Protoxide  of  iron, 

2-32 

0-51 

Soda, 

4-28 

107 

Potash, 

038 

0-06 

105-60 
This  would  give  the  mineral  quite  a  different  position.     But  the  g^'eat 
3ce«  renders  the  result  doubtful. 

Zurhte  is  a  name  given  by  Ramondini  to  a  mineral  which  occurs  in 
ihe  U\a  of  Mount  Vesuvius,  alonir  with  Humboldiiite. 

Itj  colour  is  a«f>arajrus  crcen  ;  its  fracture  granular  ;  crystalline  form  the 
lame  as  that  of  humboldiiite  ;  lustre  dull  ;  scratched  by  the  knife,  does 
lot  scratch  glass  :  sp^'cific  gravity  2-274.  When  pulverized  and  put  into 
nitric  acid,  it  effervesces  and  then  subsides  into  a  greenish  imperfect  jelly. 

It  is  probably  only  a  variety  of  humboldiiite,  or  rather  a  mixture  of  hum- 
^Idilite,  pyroxene  and  carbonate  of  lime. 

f  From  irnXft  glaM,  and  n^n^*!,  iron.      X  Schweigger*!  Jahrbuch,  ix.  65. 
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Before  the  blowpipe  it  becomes  black  and  then  melts  into 
a  black  bead,  which  is  attracted  by  the  magnet.  With  bonx 
it  fuses  easily  into  a  clear  glass,  greenish  yellow  while  hot; 
but  nearly  colourless  when  cold.  With  biphosphate  of  soda 
it  forms  a  greenish  glass  leaving  a  silica  skeleton. 

Its  constituents,  according  to  tlie  analysis  of  Walchner,  are 

Al 


Silica, 

• 

31-634    . 

15-81     . 

.     3 

Protoxide  of  iron, 

• 

29-711     . 

6-61     . 

,     1-25 

Magnesia,    . 

• 

32-403     . 

12-96     . 

.     2-46 

Alumina, 

• 

2-211     . 

0-98    . 

.     0-12 

Protoxide  of  manganese, 

0-480     . 

0*10     . 

,     002 

Potash, 

• 

2-788     . 

0*46    . 

,     0-08 

Chromium,  a  trace. 

99-227 
The  atoms  of  silica  being  15*81,  those  of  the  bases  amount  to 
21*11 :  and  15*81  :  21*11 : :  3  :  4  very  nearly.  Hence  one- 
half  of  the  base  must  be  in  the  state  of  a  simple  silicate,  and 
the  other  half  in  that  of  a  disilicate.  From  the  last  column 
it  is  evident  that  the  bases  are  not  regular  multiples  of  each 
other.  As  no  disilicate  of  magnesia  is  known,  we  may  pre- 
sume that  it  is  in  the  state  of  silicate.  The  atoms  of  protoxide 
of  iron  are  almost  half  those  of  magnesia.  Therefore  neglect- 
ing the  other  constituents,  as  amounting  to  only  a  small  fia^ 
tion  of  an  atom,  we  may  consider  the  mineral  as  composed  of 

2  atoms  silicate  of  magnesia, 

1  atom  disilicate  of  iron. 
The  formula  will  be  2MgS+f''S. 

Sp.  34.  AnthophyOite.* 

Strclite,  karsdn. 

This  mineral  was  first  observed  at  Kongsberg  in  Norway, 
in  a  bed  of  mica  slate,  and  described  by  Schumacher.     It  I 
been  found  likewise  in  Greenland,  and  is  said  to  occur 
granite  in  Mechlenburg. 

Colour  between  yellowish  grey  and  clove  brown,  with  a 
kind  of  false  metallic  lustre ;  streak  white. 

It  occurs  massive,  the  mass  being  composed  of  cryst 
crystalline  fibres,  often  disposed  in  a  radiating  form,     l^ 
crystals  may  be  cleaved  parallel  to  a  right  rhombic  prism,  witb 

♦  From  «i^«f,  ajloiver,  aiid  f  I'A.x^r,  a  Uaf, 
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angles  of  125^  30'  and  54''  SO',  which  therefore  may  be  con- 
ridered  as  the  primary  figure.  It  cleaves  also  parallel  to  the 
axis  of  the  prism. 

Fracture  uneven ;  lustre  pearly,  inclining  to  metallic,  par- 
ticularly on  the  perfect  face  of  cleavage. 

Translucent,  sometimes  only  on  the  edges ;  brittle. 

Hardness  5  to  5*5;  specific  gravity  from  2-940  to  3*1558. 

Before  the  blowpipe  infusible  per  se.  It  fuses,  though  with 
difficulty,  along  with  borax,  and  yields  a  glass  coloured  by  iron. 

We  have  three  analyses  of  this  mineral,  one  by  Vopelius, 
one  by  Leopold  GmeUn,  and  one  by  me.  The  results  of 
which  are  as  follow : 


Silica,       .         .                 56-74     . 

56     . 

5712 

Protoxide  of  iron,      .         13*94     . 

13     . 

13-52 

Magnesia,                  .         24*35 

23     . 

25-92 

Protoxide  of  manganese,       23-8     . 

4     . 

Ume,                                     — 

2     . 

1;32 

Alumina,                                 — 

3     . 

trace 

Water,      .                 .           1*67     . 

. 

1-36 

99-08*      lOlf        99*24t 
The  first  three  of  the  constituents  are  identical  in  the  three 
ioialyses.     As  the  others  vary,  the  probability  is,  that  they  are 
aol  essential  to  the  constitution  of  the  mineral. 

In  Vopelius's  analysis,  the  bases  are  rather  less  than  half 
the  atoms  of  silica,  but  in  Gmelin's  they  are  rather  more, 
and  in  mine  almost  exactly  half.  The  mean  of  the  three 
gives  us  very  nearly  the  atoms  of  silica  to  those  of  the  bases, 
as  2  to  I.  Hence  it  is  evident,  that  the  mineral  is  composed 
<if  bisilicates.  The  atoms  of  oxide  of  iron  are  to  those  of 
magnesia  very  nearly  as  1  to  3.  We  may  therefore  consider 
anthophyllite  as  composed  of 

3  atoms  bisilicate  of  magnesia, 
1  atom  bisilicate  of  iron. 

Sp.  85.  Mellilite,^ 
This  mineral  was  discovered  by  M.  Fleuriau  de  Bellevue, 
at  Capo  del  Bove,  in  the  environs  of  Rome. 

•  Vofielius  ;   Pogriren(lorr»  Annalen,  xxiii.  355.     f  Ciraelin,  ibid.  p.  358. 

X  ConftituenU  of  a  §i>ecimcn  in  my  caliiiict  analyzcHl  by  me.     The  spe- 

nrn  W4i  I  believe  from  America,  and  very  characteristic. 

$   Hauy's  Mineralogie,     iv.  504.     Mohs'   Mineralogy,  iii.   125.     The 

of  the  minenil  is  derived  from  mel,  honeys  on  account  of  ita  colour. 
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Colour  honey  yellow. 

It  occurs  iu  small  square  prisms  having  their  edges  mostly 
replaced  by  tangent  planes.  The  crystals  are  so  small  tbt 
their  shape  can  only  be  seen  distinctly  by  means  of  a  microscope. 

According  to  Fleuriau,  it  is  hard  enough  to  strike  fire 
with  steel.     Opaque. 

Before  the  blowpipe  it  melts  with  effervescence  into  a 
transparent  glass. 

Its  powder  when  put  into  nitric  acid  is  converted  into  i 
transparent  jelly. 

Its  constituents,  as  determined  by  Carpi,  are 


Silica, 

38-0     . 

19 

Lime,      .         .         • 

19-6     . 

5-6 

Magnesia, 

19-4    . 

7-76 

Alumina, 

2-9    . 

1-28 

Oxide  of  iron, 

121     . 

2-42 

Titanic  acid,    . 

4-0     . 

0-76 

Oxide  of  manganese, 

20     . 

0-44 

98-0 
The  atoms  of  silica  and  titanic  acid  amount  together  to  19*76; 
while  those  of  the  bases  are  17*5.     It  is  clear  from  thv^ 
a  portion  of  these  bases  must  be  in  the  state  of  a  b      i 
combined  with  two  atoms  of  acid.     If  we  leave  out        tit 
iate  as  foreign,  the  constitution  of  the  mineral  is  prol      y 

3  atoms  silicate  of  magnesia, 

2  atoms  silicate  of  lime, 

1  atom  bisilicate  of  iron. 
The  formula  will  be  3MgS+2CalS+fS«. 

Sp.  36.  Mountain  Cork. 

This  mineral  occurs  occasionally  in  primary  rocks*  Tl 
it  bears  some  resemblance  to  mountain  leather,  yet  its  o 
tution  is  quite  different. 

Colour  light  buff;  composed  of  very  fine  fibres,  only  to  be 
distinguished  by  means  of  a  microscope. 

Soft  enough  to  be  indented  by  the  nail. 

Lustre  silky ;  nearly  dull ;  opaque ;  tough ;  specific  gmi 
2-442. 

Before  the  blowpipe  fuses  into  a  black  glass.    When  1 
to  redness  it  loses  1*2  per  cent,  of  its  weight,  and  b< 
dark  nut  brown.     Its  constituents  after  ignition,  are 
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Atoou. 

Silica,    .... 

51-75     . 

25-87 

Lfime,    .... 

14-05     . 

4-61 

Magnesia, 

10-85     . 

4-34 

Protoxide  of  iron, 

18-90     . 

4-20 

Protoxide  of  manganese, 

1-85     . 

0-41 

Alumina, 

1-95     . 

0-86 

9935 
If  we  leave  out  the  alumina,  the  atoms  of  silica  are  twice  the 
atoms  of  the  bases.     It  is  evident  from  this  that  the  mineral 
consists  of  bisilicates,  and  they  approach 

1  atom  bisilicate  of  lime, 

1  atom  bisilicate  of  magnesia, 

1  atom  bisilicate  of  iron. 
The  formula  is  obviously  CalS«+MgS«+fS«. 

It  therefore  approaches  pyroxene  in  its  constitution ;  and 
will  be  reckoned  a  pyroxene  by  those  chemists  who  embrace 
the  doctrine  of  isomorphism. 

Sp.  37.  Hydrous  AntAophyllUe, 

I  received  the  mineral  which  was  distinguished  by  this 
name  from  Dr.  Torrey  of  New  York.  Its  locality  was  the 
neighbourhood  of  New  York. 

Colour  greenish  yellow. 

Texture  diverging  fibrous.  The  whole  specimen  consisted 
of  a  series  of  plates  or  very  imperfect  crystals  diverging  from 
various  centres,  or  it  was  what  Werner  denominated  scopiform. 
The  fibres  could  be  separated  from  each  other,  but  much  more 
imperfectly  than  those  of  asbestus.      They  were  fine,  but 

A\y  broken,  and  utterly  destitute  of  elasticity. 

Lustre  silky ;  opaque ;  sectile ;  feel  soft. 

Hardness  2*5;  specific  gravity  2-911. 

Its  constituents,  according  to  my  analysis,  are 

Atomc 

Silica,         .         .  .  54-980  .  2749  .  39-69 

Magnesia,           .  .  13376  .  5-35  .  7-75 

Peroxide  of  iron,  .  9*832  .  197  .  3-85 

Protoxide  of  manganese,  1-200  .  0-26  .  0*38 

Potash,       .  .  6-804  .  113  .  1-63 

Alumina,    .         .  1-560  .  0-69  .  1 

Water,        .  .  11-448  .  1017  .  14-73 

99-200 
I.  p 
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If  we  consider  the  alumina  and  protoxide  of  manganese  as 
accidental  ingredients,  the  constituents  are  in  the  state  of  ter- 
silicates,  and  nearly  in  the  following  proportions : 

4  atoms  tersilicate  of  magnesia, 

2  atoms  tersilicate  of  iron, 

1  atom  tersilicate  of  potash, 

7^  atoms  water. 
The  formula  is  4MgS'+fS'+KS5+7iAq. 

The  three  following  minerals  do  not  belong  to  the  tribe  of 
zeolites,  but  they  are  placed  here  on  account  of  the  water 
which  they  contain. 

GENUS  IX. — ALUMINUM. 

It  is  scarcely  necessary  to  observe,  that  hitherto  alnminum 
has  not  been  met  with  in  the  mineral  kingdom,  but  only  its 
oxide  alumina,  which  possesses  the  properties  of  a  base  or 
alkaline  substance.  It  is  a  much  more  abundant  constitoeiit 
of  the  earth  in  this  state  than  any  of  the  other  ba8e»;  for 
there  arc  few  rocks  into  which  it  does  not  enter  as  an  ingre- 
dient. 

The  number  of  mineral  species  into  which  alumina  enten 
as  the  most  abundant  base,  amount  to  about  138.  In  conM^ 
quence  of  this  great  number  of  species,  it  will  be  of  impor- 
tance to  subdivide  the  genus,  and  an  obvious  chemical  divisioii 
suggests  itself,  founded  on  the  relative  simplicity  of  the  con- 
stitution of  the  aluminous  minerals.  This  subdiviuon  isai 
follows : 

Section  1.  Alumina  pure  or  combined  with  a  base. 

2.  Simple  salts  of  alumina. 

3.  Double  anhydrous  aluminous  salts. 

4.  Double  hydrous  salts  soluble  in  water. 

5.  Double  hydrous  aluminous  sulphates  and  phos- 

phates insoluble  in  water. 

6.  Double  hydrous  aluminous  silicates,  or  zeoliteii 

7.  Triple  aluminous  salts. 

8.  Quadruple  aluminous  salts. 

We  shall  describe  the  mineral  species  belonging 
these  sections  in  succession. 

Section  1.  Alumina  pure  or  combined  with  a  bate. 

This  section  contains  6  species  of  aluminous  minerab; 
namely, 
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l^pliire,  4  Sapphirioe, 

kinell,  5  Candite, 

iComalite  or  Gahnite,  6  Dysluite. 
first  of  these  wheu  pure  is  composed  of  alimuDa  in  a 
ized  state.  In  the  other  six  the  alumina  acts  the  part 
id,  being  combined  with  a  base.  In  spinell  the  base  is 
la,  in  automalite  it  is  oxide  of  zinc.  In  oeylaoite  (a 
ies  of  spinell),  it  is  magnesia  and  oxide  of  iron*  In 
ine  and  candite  it  is  magnesia  and  oxide  of  iron,  and 
ite  it  is  oxide  of  zinc,  oxide  of  iron,  and  oxide  of  man- 
It  is  curious,  that  the  crystalline  form  of  all  (the 
9  in  which  alumina  acts  the  part  of  an  acid,  so  fiv  as  it 
n  observed,  is  the  regular  octahedron. 

Sp.  1.  Sapphire.^ 

amethyst,  corundum,  diamond  spar,  emery,  telesia,  oriental  topaz, 
salamstein,  astcria  of  Pliny. 

"e  are  two  varieties  of  this  mineral,  which  were  long 
red  as  constituting  distinct  species ;  namely,  sapphire 
mdum.  The  sapphire  constitutes  the  precious  stone, 
f  distinguished  by  the  names  of  oriental  rubyy  sapphire^ 
iz.  The  corundum  is  commonly  grey,  or  brown,  or  red, 
Qg  opaque  and  destitute  of  beauty,  cannot  be  employed 
ecious  stone ;  though  in  other  respects  it  agrees  with 

variety.     It  was  at  last  discovered,  that  the  chemical 
ition  and  crystalline  form  of  the  two  are  identical, 
daced  mineralogists  to  class  them  under  one  species, 
colour  of  sapphire  varies  considerably.     When  red,  it 
I  by  jewellers  ruby ;  when  bluey  sapphire ;  when  yel- 
az ;  when  green^  emerald;  and  when  violet,  amethyst 
harder  than  any  other  mineral  except  the  diamond,  and 
able  of  hardness,  that  of  sapphire  is  denoted  by  9. 
curs  crystallized,  and  the  pri- 
rm  is  an  acute  rhomboid.  — "'^ 

P  on  F  86^  4'  \\^  v 

eral  edges  of  this  rhomboid    \     \ 
uently  replaced  by  planes  pa-     v-^- -    -^ 

the  perpendicular  axis  of  the        ^      \ 
id.     When    these    new  faces  ^s  \ 

so  much  in  size  as  to  obliterate  *  "^ 

>phrdsius  employs  the  word  tf-aflr^K^af,  and  Pliny  describes  the  sap^ 
>ut  it  is  ob>ious  from  his  description  that  the  name  was  applied 
different  stone  ;  seemingly  the  lapis  lazuli. 
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the  primary  faces,  a  regular  six-sided  prism  is  produced,  whidi 
is  the  common  form  of  the  corundum.  Not  unfrequently  the 
terminal  solid  angles  of  the  rhomboid  are  replaced  by  six  pjanes. 
These  often  increase  so  as  to  obliterate  the  primary  faces,  in 
which  case  a  dodecahedron  is  produced,  consisting  of  two  six- 
sided  pyramids  applied  base  to  base.  These  pyramids  differ 
in  their  lengths  and  in  their  angles. 

Structure  foliated,  but  this  is  more  evident  in  the  corandoiB 
than  in  sapphire. 

Fracture  conchoidal,  uneven. 

Lustre  vitreous ;  transparent  to  opaque. 

Refracts  doubly. 

Specific  gravity  3*9511. 

The  first  good  analysis  of  this  mineral  was  by  Klaproth  in 
1795.     He  states  its  constituents  to  be 

Alumina,    .         .         .         98*5 
Oxide  of  iron,     .         .  1*0 

Lime,         .         .         .  0*5 


lOO-O* 
But  the  alumina  actually  found  by  him  was  only  95*08.    For 
he  converted  it  into  alum  crystals,  which  weighed  85*6,  and 
of  course  contained  95*08  alumina.     There  was  therefore  a 
loss  in  his  analysis  of  3*42  per  cent. 

Chenevixf  analyzed  both  the  precious  stone  and  corundum 
in  180*2.  The  following  table  shows  the  results  of  his  inves- 
tigations. 


Alumina, 
Silica,       .        • 
Oxide  of  iron,  . 

Blue 
Sap- 
phire. 

Rod 

Sap. 

phirc. 

Corundum  tram 

Car. 

natic 

Mala, 
bar. 

China. 

ATa. 

CbfauL 

B-Pl 

92 
5-25 
1 

90 
7 
1-2 

91 
5 
1-6 

66-5 

7 

4 

86-9 
5-25 
6-5 

87 
6-5 
4-5 

69-5 
6*5 
1-35 

64 
74 

98-25 

98-2 

97-6 

97-6 

96-65 

96 

96'95 

9S 

But  there  is  reason  to  suspect,  that  the  silica  found  by  C 
vix  was  at  least  chiefly  abraded  from  the  agate  mortari 
which  the  mineral  was  pounded.     For  Dr.  Thomas  MuiTi 
my  request,  analyzed  a  very  fine  white  crystal  of  this 
having  the  form  of  a  six-sided  prism,  and  found  it  com] 
of  pure  alumina.     For  the  silica  found  was  only  1-54  ] 


♦  Beitrag^,  i.  81 . 


t  Phil.  TranB.  1802,  p.  S27. 
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cent,  which  was  just  the  quantity  that  had  been  abraded  from 
the  mortar.  From  this  analysis  we  are  entitled  to  conclude, 
that  pure  colourless  sapphire  is  composed  of  alumina  and 
nothing  else. 

The  sapphire  has  been  occasionally  found  in  the  sand  of 
rivers.  The  finest  specimens  came  from  Pegu,  where  they 
occur  in  the  Capelan  mountains  near  Syrian.  It  has  been 
found  also  at  Hohenstein  in  Saxony,  at  Biblin  in  Bohemia, 
and  at  Puy  in  France.  The  corundum  occurs  in  imbedded 
crystals  in  a  rock  which  consists,  according  to  Count  Hour- 
Don,  of  Indianite,  and  contains  felspar,  fibrolite,  several  varie- 
ties of  augite,  and  also  octahedral  iron  ore.  The  hair  brown 
or  reddish  brown  varieties,  are  called  adamantine  spar.  They 
occur  with  fibrolite  and  octahedral  iron  ore  in  a  sort  of  granite 
containing  no  quartz. 

The  substance  called  emery,  which  is  brought  to  this  coun- 
try from  the  island  Naxos  in  the  Archipelago,  is  considered 
from  its  composition  and  hardness,  to  be  a  variety  of  this 
species. 

Its  colour  is  grey;  its  lustre  shining  and  adamantine;  its 
fracture  small  grained  uneven,  or  sometimes  splintery.  It  is 
opaque,  and  so  hard  that  it  scarcely  yields  to  the  file.  Speci- 
fic gravity  about  4.  Reduced  to  a  fine  powder  it  is  much 
used  for  polishing  hard  bodies.  Its  constituents,  according 
to  the  analysis  of  Mr.  Smithson  Tennant,  are 

Alumina,       ...         86 
Silica,  ...  3 

Oxide  of  iron,        .         .  4> 

93» 

Sp.  2.  Spinell, 
BaUm  ruby,  ipinell  ruby,  ceylanitc,  pleonast,  rubicelle,  almandine  ruby. 

This  mineral  had  been  long  employed  by  the  jewellers ; 
but  it  was  first  distinguished  as  a  peculiar  species  by  Rom^ 
de  Lisle. 

Its  colour  is  most  commonly  red ;  but  it  is  found  also  blue, 
and  not  unfrequently  of  a  fine  green.  It  occurs  also  yellow, 
brown  and  black.     Sometimes  nearly  white. 

Its  crystals  are  regular  octahedrons.  Sometimes  the  edges 
are  replaced  by  tangent  planes.     It  occurs  also  in  dodecahe- 

•  Phil.  Trans.  1 802.  p.  400. 
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drons  with  rhomboidal  faces,  the  figure  which  it  assumes  when 
the  planes  replacing  the  edges  become  so  large  as  to  obliterate 
the  primary  faces  of  the  crystals.  Sometimes  the  octahednl 
and  dodecahcdral  faces  occur  together,  while  at  the  same  time 
each  solid  angle  of  the  primary  octahedron  is  replaced  by  four 
planes. 

Fracture  conchoidal ;  lustre  vitreous,  sometimes  splendent, 
sometimes  dull ;  varies  from  transparent  to  opaque. 

Hardness  8  ;  specific  gravity  of  the  red  transparent  variety 
3'523 ;  of  the  black  opaque  variety,  called  ceylanite,  3*57& 

Before  the  blowpipe  per  se  undergoes  no  alteration. 
With  borax  fuses  slowly  into  a  transparent  glass  with  little 
colour.  Fuses  also  with  difficulty  in  biphosphate  of  soda* 
Does  not  fuse,  but  swells  up  with  carbonate  of  soda. 

The  following  table  exhibits  the  constituents  of  this  mineral 
according  to  the  most  modern  and  best  analyses  hitherto 
made : — 


Silica, 

« 

t 
5-48 

t 

§ 

II 
2 

___» 

5-620 

5-596 

Alumina, 

82-47 

72-25 

73-808 

61-788 

68 

Magnesia, 

8-78 

14-63 

18-632 

17-868 

U 

Protoxide  of  iron,    . 

— 

4-26 

7-420 

10-564 

16 

Lime, 

*^ 

*^ 

trace 

2-804 

.^ 

Chromic  acid,  . 

6-18 

l-83f 

-« 

— 

.i^ 

Water,    . 

— 

— 

0980 

— 

97-83  98-45 

99-980 

99-6 

98 

The  specimen  of  spinell  which  I  analyzed  was  in  pure 
transparent  crystals  of  a  fine  green  colour.  Its  atomic  con- 
stituents are, 


Silica, 

Alumina,  . 
Magnesia,  . 
Protoxide  of  iron. 


Atoms. 

2-81  .  0-51 

32-13  .  5-9 

5-45  .  1 

1-65  .  0-3 


It  is  probable  that  the  protoxide  of  iron  is  in  combinatioB 


*  Red  transparent  spinell.     Vauquelin,  Jour,  des  Mines,  yu.  1. 
+  Berzclius. 

J  A  dark  j^'reen  variety  from  the  United  States.     By  my  analyns. 
$  Black  spinell  or  ceylanite  from  the  United  States.     By  my  analysii* 
li   Ceylanite  analyzed  by  Collet  Dcscotils.     Ann.  de  Chim.  xznii.  11- 
f  Undetermined  matter. 
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with  the  silica,  and  only  an  accidental  constituent,  as  it  is  not 
always  present  If  the  magnesia  and  alumina  be  the  essen- 
tial constituents,  as  is  probable,  then  spinell  is  a  compound  of 

6  atoms  alumina, 
1  atom  magnesia. 

It  was  shown  long  ago  by  Chenevix,  that  alumina  and  mag- 
nesia have  a  strong  affinity  for  each  other.  If  we  throw  down 
a  mixture  of  alumina  and  magnesia  dissolved  in  muriatic  acid 
by  caustic  ammonia,  the  precipitate  after  being  washed  and 
dried  will  be  found  to  contain  both  alumina  and  magnesia. 
If  we  digest  it  in  muriatic  acid  after  ignition,  there  will 
remain  a  white  insoluble  powder  composed  of  six  atoms 
alumina  and  one  atom  of  magnesia,  and  consequently  analo- 
grous  to  spinell. 

The  atomic  proportions  of  ceylanite,  deduced  from  my 
analysis,  are  as  follow: — 

Atomi. 

Silica,  .         .  2-79     .     0-6 

Alumina,  .         27*45     .     6 

Magnesia,  .         .  7*15     .     1-56 

Protoxide  of  iron,  2*34     .     0*51 

The  nUca  and  protoxide  of  iron  seem  to  be  united  atom  to 
atom.  But  the  atoms  of  alumina  are  to  those  of  magnesia  as 
4  to  1.  It  seems  clear  from  this,  that  ceylanite  constitutes  a 
species  different  from  spinell.  If  the  magnesia  and  alumina 
are  the  only  essential  constituents,  then  it  is  a  compound  of 

4  atoms  alumina, 
1  atom  magnesia. 
If  the  silicate  of  iron  be  also  essential,  then  it  is 
2  atoms  quater  aluminate  of  magnesia, 
1  atom  silicate  of  iron. 
And  the  formula  will  be  2MgAl*+fS. 
The  finest  crystals  of  spinell  come  from  Ceylon,  where 
they  occur  in  alluvial  deposites.     In  Sweden  spinell  is  scat- 
tered through  a  primitive  limestone.     It  is  similarly  situated 
in  North  America. 

It  must  not  be  concealed  that  the  analyses  of  spinell  and 
ceylanite,  lately  published  by  Hermann  Abich,*  differ  con- 
siderably in  their  result  from  those  on  which  I  have  founded 
my  opinion  respecting  the  constitution  of  this  mineral.  The 
spinell  was  found  by  him  composed  of 

*   Posgeadorf'f)  Annalen,  xxiii.  905. 
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• 

t 

Silica, 

•                             • 

2-25     . 

2*02 

Alumina, 

•                            • 

68*94    . 

69-01 

Magnesia, 

•                             • 

25-72    . 

26-21 

Protoxide  of 

iron, 

3-49     . 

0-71 

Protoxide  of 

manganese, 

trace    . 

— 

Oxide  of  chromium,     . 

• 

1-10 

100-40  .  9905 
He  ascribes  the  different  results  of  preceding  chemists  to 
their  not  having  taken  into  account  the  silica  abraded  from 
the  agate  mortar  during  the  process  of  pulverizing.  It  is 
obvious  at  a  glance  that  the  quantity  of  magnesia  relatively 
to  the  alumina  is  doubled.  For  the  atomic  constituents  of 
red  spinell  are 


Atoms. 


1-01     . 

.     0-09 

30-67     . 

,     2-92 

10-5 

.     1 

015     . 

.     001 

0-55     . 

0-05 

Silica, 
Alumina, 
Magnesia, 
Protoxide  of  iron. 
Oxide  of  chromium, 
If  we  neglect  the  other  constituents  as  insignificant  and 
inconstant,  the  composition  of  red  spinell  will  be 

3  atoms  alumina, 
1  atom  magnesia. 
We  have  four  analyses  of  ceylanite  by  the  same  chemist, 
made  apparently  with   every  attention   to  accuracy.     The 
results  of  these  analyses  will  be  seen  in  the  following  table :— 


Silica, 

Alumina,        . 

Magnesia,       .... 

Protoxide  of  iron,  . 

Oxide  of  chromium. 

Protoxide  of  manganese, 

t 

§ 

II 

1 

2-50 
65-27 
17-58 
13-97 

1-23 
68-79 
23-61 

8-07 

2-38 
67-46 
25-94 

5-06 

1-79 
59-66 
17-70 
19-29 

0-78 
trace 

99-32 

102-80 

100-84 

99-17 

From  the  great  variation  in  the  quantity  of  protoxide  of 

*  Blue  spinell  from  Akcr,  in  Sweden. 

t  Red  transparent  spinell,  from  Ceylon. 

t  Ceylanite  from  the  Ural.  §  Ceylanite  from  Monzoni. 

U   Ceylanite  from  Vesuvius.  1  Ceylanite  from  IscrweiBe. 
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iron,  we  can  hardly  consider  it  as  an  essential  constituent ; 
though  undoubtedly  the  mineral  is  indebted  to  it  for  its  black 
colour.  The  atomic  constituents  of  the  third  variety,  which 
is  the  freest  from  iron,  are  as  follow : — 

Atonu. 

Silica,       .         .         .  M9 

Alumina,  .         .         30 

Magnesia,         .         .         10'37 
Protoxide  of  iron,      .  1*12 

It  is  obvious  at  a  glance  that  it  consists  of 

3  atoms  alumina, 
1  atom  magnesia, 
and  is  therefore,  according  to  Abich's  investigations,  chemi- 
cally the  same  as  spinelL 

Sp.  3.  Automolitey^  or  Gahnite. 

This  mineral  was  discovered  in  1805,  by  Assessor  Gahn, 
in  Eric  Matt's  mine,  near  Fahlun,  where  it  is  interspersed 
in  small  crystals  in  a  talc  slate.  Its  constitution  was  ascer- 
tained in  1806,  by  Ekeberg.t 

The  colour  is  a  dark  dirty  green ;  streak  white. 

It  is  always  crystallized  either  in  regular  octahedrons,  or  in 
the  octoedne  transpose  of  Hauy.  So  that  it  has  the  same  crys- 
talline shape  as  the  spinell. 

Cleaves  parallel  to  the  faces  of  the  regular  octohedron. 

Cross  fracture  conchoidal ;  opaque,  or  only  translucent  on 
the  edges. 

Hardness  7*25 ;  but  very  easily  frangible. 

Specific  gravity,  as  determined  by  Ekeberg,  4*261.  When 
heavier  it  contains,  interspersed,  galena;  when  lighter  it  is 
not  free  from  a  mixture  of  talc. 

Infusible  per  se  before  the  blowpipe.  With  borax  it  fuses 
with  difficulty  into  a  clear  glass,  greenish  while  hot,  but  colour- 
less when  cold.  With  biphosphate  of  soda  it  fuses  into  a 
clear  glass  bead.  With  carbonate  of  soda  it  does  not  enter 
into  fusion. 

l^ides  the  original  analysis  of  this  mineral  by  Ekeberg, 
we  have  an  analysis  of  it  by  Vauquelin,  and  two  by  Abich. 

*  From  cvr«^x«#,  a  deserter.     Nameil  on  account  of  tho  presence  of 
oxide  of  zinc  in  a  mineral  not  resembling  an  ore. 
f  Afhandlingar,  i.  84. 
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The   following   table    exhibits   the   result  of    these  re- 
searches : 


« 

t 

1 
t            J 

Silica,   .... 

4-75 

4 

8-84 

1-23 

Alumina, 

60 

42 

55-14 

57-09 

Magnesia, 

— 

6-25 

2-22 

Oxide  of  zinc. 

24-25 

28 

3<H)2 

34^ 

Protoxide  of  iron, 

9-25 

5 

5-85 

4-55 

Sulphur, 

— 

17 

— 

— 

Undecomposed, 

— 

1 

— 

— 

98-25 

97 

100-10 

99-88 

In  these  analyses,  the  silica,  magnesia,  and  eyen  oxide 
iron,  differ  so  much  from  each  other  that  we  can  hardly  con- 
sider them  as  essential  ingredients.  Ekeberg^'s  analysis  gives 
us  the  atomic  ratio  of  the  alumina  to  the  oxide  of  zinc  as  6  to 
1.  But  Abich's,  which,  from  the  care  with  which  they  weie 
made,  seem  entitled  to  confidence,  give  us  the  atom  d 
alumina  to  those  of  oxide  of  zinc  as  4  to  1. 

It  is  probable,  therefore,  that  in  Grahnite,  the  essential  con- 
stituents are 

4  atoms  alumina, 
1  atom  oxide  of  zinc. 

Sp.  4.  Sapphirine. 

This  mineral  was  discovered  by  Sir  Charles  Giesedn,  is 
Greenland,  at  Fiskcnaes  or  Kikertarsoeitsiak.  He  sent  qpeci- 
meus  of  it  to  Stromeyer,  who  described  its  characters,  snd 
ascertained  its  composition. 

It  has  a  pale  sapphire  blue  colour. 

Tlie  specimen  in  my  possession  (for  which  I  was  indebted 
to  the  kind  liberality  of  Sir  Charles  Giesecke),  oonaisli  sf 
foliated  grains  interspersed  through  mica  slate,  without  Wf 
distinct  crystalline  shape. 

*  Ekebcrgr,  Afhandlingar,  i.  84. 

\  Vaiiquclin,  Gehlcii's  Jour,  (second  Beries),  iL  38. 

X  Abich.  Poggendorfs  Annalcn,  xxiii.  332.  The  ipediaeii  amiprf 
was  from  Fahliui. 

§  Abich,  ibid.  The  specimen  was  from  the  United  States.  It  oeefli 
in  a  rock  composed  of  quartz,  hornblende,  calcareoui  spar,  aad  tifalto* 
Abich  found  a  trace  of  manganese  and  of  cadmium  in  the 
specimen. 
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Lustre  vitreous  and  splendent 

Translucent,  at  least  on  the  edges. 

Hardness  7'75;  specific  gravity,  as  determined  by  Stro- 
meyer,  3-4282. 

Before  the  blowpipe  quite  infusible,  even  when  heated  with 
borax.     Not  altered  by  exposure  to  a  strong  red  heat. 

Its  constituents,  as  determined  by  the  analysis  of  Stro- 
meyer,*  are  as  follow : 

AtonM. 


Silica, 

14-507     . 

7-25     . 

3-22 

Alumina,     . 

63-106     . 

28-04     . 

12-49 

Magnesia, 

16-848     . 

6-74     . 

3 

Lime, 

0-379     . 

0-10     . 

0-04 

Protoxide  of  iron, 

3-924     . 

0-87     . 

0-38 

Protoxide  of  mangan. 

,   0-528     . 

0-12     . 

0-05 

Loss  by  ignition. 

0-492 

99-784 
If  the  alumina  and  magnesia  were  to  be  considered  as  the 
<Nily  essential  constituents  of  this  mineral,  it  would  be  a  com* 
pound  of 

4  atoms  alumina, 
1  atom  magnesia. 
If  the  silica  be  deemed  essential,  the  mineral  might  be  con- 
sidered as  composed  of 

2  atoms  sexaluminate  of  magnesia, 

1  atom  tersilicate  of  magnesia. 

Sp.  5.  Candite, 

Tliis  is  a  very  hard  black  massive  mineral  from  Candy,  in 
Ceylon,  for  the  analysis  and  description  of  which  we  are  in- 
debted to  Dr.  C.  G.  Gmelin,  of  Tubingen.f 

The  colour  is  velvet  black.  It  is  massive,  has  a  conchoidal 
fracture,  a  glassy  lustre,  and  a  hardness  equal  to  that  of  spinell. 

Its  specific  gravity  is  3-617. 

It  is  infusible  without  addition  by  the  blowpipe.  With 
biphosphate  of  soda  it  fuses  readily  into  a  translucent  green 
glass.  With  borax  it  melts  and  forms  a  greenish  glass.  With 
carbonate  of  soda  it  swells  up,  but  does  not  melt. 

Its  constituents,  as  determined  by  Gmelin,  are 

*  UnUTfuchungeo,  p.  391.  f  Edinburgh  Phil.  Jour.  ix.  3S4, 
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Alumina,    .         .  57-200  .  25-42  .  27-84 

Protoxide  of  iron,  20-524  .  4-56  .  5 

Magnesia,  .         .  18-240  .  7-30  .  8 

Silica,         .         .  3-154  .  1-52  .  1-66 


99-118 
If  we  admit  the  silica  to  be  combined  with  alumina  in 
state  of  silicate  of  alumina,  and  to  be  accidentally  pres 
which  is  the  opinion  entertained  by  Gmelin,  then  cai     £  ii 
composed  of 

5  atoms  binaluminate  of  iron, 

8  atoms  binaluminate  of  magnesia, 
and  its  formuk  will  be  8MAl*+5f  Al^ 

Sp.  6.  Dysluite. 

This  mineral  occurs  at  Sterling,  New  Jersey,  in  a       i" 
coloured  limestone,  along  with  octahedral  iron  ore,  and  var! 
other  minerals.     It  seems  to  have  been  discovered  and 
about  ten  years  ago,  by  Mr.  Keating.     But  so  &r  as  1 
had  an  opportunity  of  knowing,  no  description  or  anal^ 
it  has  been  hitherto  published.     The  name  dyduite  \ 
posed,  I  presume,  in  consequence  of  the  difficulty  of  dc 
posing  this  mineral  by  fusing  it  with  carbonate  of  soda. 

It  is  scattered   through  the  limestone  in  small  crystih 
which  have  the  form  of  regular  octahedrons. 

The  colour  is  yellowish  brown ;  and  the  shade  varies  soo^ 
what  in  intensity  in  different  crystals. 

Texture  foliated ;  opaque. 

Hardness  4-5  ;  specific  gravity  4-551. 

Lustre  splendent  and  vitreous  when  the  faces  of  the  cry 
are  smooth,  which  is  generally,  but  not  alvmys  the  case; 
frangible. 

Before  the  blow])ipe  it  assumes  a  red  colour,  which  it 
on  cooling,  and  the  assay  remains  unaltered  in  its  appes 
When  heated  on  charcoal  it  becomes  darker  coloured,  but 
not  melt.     With  carbonate  of  soda  it  does  not  fuse ;  bat 
soda,  while  in  fusion,  has  a  fine  red  colour,  which  it  ] 
cooling.     With  biphosphate  of  soda  no  fusion.     While 
biphosphate  is  in  a  melted  state  it  has  a  fine  red  colour,  i 
changes  to  a  yellow  on  becoming  solid,  and  when  cold  I 
resumes  its  white  colour  and  transparency,  the  assay  r\ 
unaltered  in  the  centre.     In  borax  it  dissolves  very  '• 
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The  bead  is  transparent,  and  has  a  very  deep  garnet  red 
colour. 

The  constituents  of  this  mineral,  determined  by  my  analysis 
of  it,  are  as  follow : 

Atoms. 

Alumina,       .         .         30-490  .  13-55 

Oxide  of  zinc,        .         16  800  .  3-2 

Peroxide  of  iron,  41-934  .  8-38 

Protoxide  of  manganese,  7*600  .  1*69 
Silica,            .         .           2-966 
Moisture,      .         .           0-400 


100-22 
The  silica  was  probably  accidental,  for  in  some  cases  I  found 
iiardly  any  traces  of  it  in  the  mineral.     The  constituents  are 
obviously 

5  atoms  aluminate  of  iron, 
2  atoms  aluminate  of  zinc, 
1  atom  aluminate  of  manganese. 
The  constitution  of  this  mineral  is  not  a  little  remarkable. 
The  alumina,  as  in  all  the  other  species  belonging  to  this 
section,  acts  the  part  of  an  acid,  but  it  is  the  only  example  of 
a  congeries  of  simple  aluminates  which  has  hitherto  been  met 
irith  in  the  mineral  kingdom. 

Sect.  2.  Simple  Salts  of  Alumina. 

The  minerals  belonging  to  this  section  amount  to  24  species. 
In  them  the  alumina  is  united  simply  to  an  acid,  or  to  some 
substance  which  acts  the  part  of  an  acid.  These  acid  sub- 
stances are  water,  mellitic  acid,  sulphuric  acid,  fluoric  acid, 
phosphoric  acid,  and  silicic  acid.  No  fewer  than  15  of  the  24 
species  are  silicates. 

Sp.  1.  Gibhsite*  or  Hydrate  of  Alumina. 

This  mineral  was  discovered  by  Dr.  Emmons,  in  an  iron 
mine  at  Richmond,  Massachusetts.  Its  nature  was  first  deter- 
mined by  Dr.  Torrey.f 

It  occurs  in  irregular  stalactites  and  tuberose  masses. 

Structure  fibrous,  fibres  radiating  from  the  centre ;  lustre 
titreous,  nearly  dull. 

*  Named  from  Colonel  Gibbs. 
f  New  York  Medical  and  Physical  Journal,  No.  i.  p.  68. 
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Colour  white,  with  a  slight  shade  of  green  or  grey ;  slighdjr 
translucent. 

Hardness  2*75 ;  specific  gravity,  by  my  trials,  2-091.  Dr. 
To/rcy  states  it  to  be  2-400. 

Before  the  blowpipe  whitens  and  gives  out  water,  but  is 
infusible. 

I  found  its  constituents  to  be 

AtOHML 

Silica,            •  8-73  .  4-36  .  4-39 

Alumina,        .  54-91  .  24-40  .  24-51 

Peroxide  of  iron,  3-93  .  0-78  .  0-78 

Water,            .  33-60  .  29-86  .  30 


101-17 
It  is  obvious  that  the  atoms  of  water  very  nearly  correspoBi 
with  those  of  the  other  constituents.     Hence  it  consistB  of  a 
congeries  of  hydrates.     We  may  consider  the  constitution  of 
the  mineral  as 

25  atoms  hydrate  of  alumina, 
5  atoms  hydrate  of  silica, 
1  atom  hydrate  of  iron. 
Probably  it  exists  in  a  purer  state  than  in  the  speciiiiai 
analyzed  by  me.     Dr.  Torrey  obtained 

Atoms. 

Alumina,  .         64-8     .     28-8 

Water,  .         36-7     .     30-8 


99-5 
This  approaches 

1  atom  alumina, 
1  atom  water. 
There  is  a  mineral  which  exists  in  considerable  qoan 
the  hill  of  Beaux,  near  Aries,  which  approaches  gibl     » 
closely  in  its  chemical  composition,  though  it  differs  in 
external  characters.     It  consists  of  round  or  amorpho 
about  the  size  of  a  pea,  agglutinated  in  a  paste  of  the 
nature.     The  colour  is  blood  red,  and  the  fracture  c 
and  shining.     The  specific  gravity  is  inconsiderable, 
it  varies  a  good  deal  in  different  specimens.    The  co      i 
as  determined  by  the  analysis  of  Berthier,  are 
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Atomt. 

Alumina,  .  52-0     .     23-11     .     5 

Water,        .         .  20-4     .     18-13     .     3-92 

Peroxide  of  iron,  27-6 

Oxide  of  chromium,  trace 


lOO-O* 
Berthier  has  shown  that  the  peroxide  of  iron  is  only  mechani- 
cally mixed  with  the  hydrated  alumina.     It  is  obvious  that  die 
alnmiiia  and  water  are  nearly  in  the  proportion  of 

1:^  atom  alumina, 
1  atom  water. 
Hie  probability  is  that  the  mineral  was  originally  a  simple 
hydrate  of  alumina,  but  that  it  had  lost  a  portion  of  its  water 
before  it  was  analyzed. 

Sp.  2.  Bihydrate  of  Alumina. 

This  mineral  was  found  in  1786,  by  M.  Lelievre,  on  the 
aides  of  the  gallery  of  a  lead  mine  in  the  mountain  of  Esqueme, 
ntuated  on  the  left  bank  of  the  Oo,  in  the  Pyrenees. 

It  has  a  white  colour,  with  sometimes  a  shade  of  yellow  and 
apple  green  in  the  centre ;  opaque,  or  only  slightly  translucent. 
It  has  a  resinous  fracture ;  its  hardness  is  3*25.  It  adheres  to 
Ike  tongue,  and  when  put  into  water  absorbs  the  sixth  of  its 
weight  of  that  liquid. 

Before  the  blowpipe  it  is  infusible  per  se,  and  gives  out  no 
phosphorescent  light.  Nitric  and  sulphuric  acid  attack  it 
without  the  assistance  of  heat,  and  convert  it  into  a  saline 
magma.  Its  constituents,  according  to  the  analysis  of  Ber- 
thier, are 


Alumina,     . 

44-5 

AtOBU. 

.     19-77     .     2-63 

,     1 

Water, 

40-5     . 

36          .     4-8 

,     1-81 

Silica, 

150     . 

7-5       .     1 

.     0-37 

100-Ot 
If  we  neglect  the  silica,  as  probably  not  chemically  com- 
bined, the  mineral  is  very  nearly  a  compound  of 

1  atom  alumina, 

2  atoms  water. 


*  Ann.  de«  Minet,  vi.  581. 
t  Ann.  dc  Chim.  et  de  Phys.  vi.  333. 
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Sp.  3.  Dicispore^*  or  Dihydraie  tf  Alumina. 
This  mineral  was  accidentally  found  many  yean  8^ 
M.  Lelievre,  in  the  hands  of  a  dealer,  and  nothing  w      ^rv 
was  known  for  many  years  about  its  locality.     Another  ] 
of  it  came  into  the  possession  of  Mr.  Sowerby  of  London, 
1822,  and  he  was  of  opinion  that  he  would  be  able  to  i      y 
the  place  from  which  it  had  come,f  but  I  am  not  aware 
any  thing  farther  has  been  published  on  the  subject.    Mr.  W. 
Phillips  informs  us  that  a  third  specimen  of  it  is  in  the  m 
cabinet  of  Mr.  S.  L.  Kent4    Very  lately  M.  Red      1 
announced  that  the  locality  of  diaspore  is  a  primary  lime    me 
not  far  from  Ekatherinburg,  in  the  Marmorbruch,  at  the 
of  the  Koroibrod.§ 
Colour  greenish  grey. 

Texture  foliated  and  crystallized.     The  primary  cr        ae- 

cording  to  the  measurement  of  Mr.  PhiU 
is  a  doubly  oblique  prism,  with  the  follow 
angles : 

M  on  T  65«  (K 
Pon  M  108*  30' 
PonT  1010  20/ 
The  plane  o,  though  well  defined|  is 
brilliant  enough   for  measurement      It  n 
probably  a  tangent  plane,  in  which 
on  o  will  be  122°  30'. 
Lustre  vitreous ;  translucent  on  the  edges ;  scratch 
specific  gravity  3*4324,  according  to  Hauy. 

Before  the  blowpipe  it  decrepitates  most  violently,  and 
into  many  small  scaly  particles,  having  the  appea      » 
boracic  acid.     Berzclius  says  that  these  particles  restore 
blue  colour  of  reddened  litmus  paper,  but  Mr.   Children 
not  find  this  to  be  the  case  in  the  specimen  in  the  p 
of  Mr.  Sowerby.     The  constituents  of  diaspore,  acco: 
Vauquelin's  analysis,  are 

Alumina,  .         .         80 

Protoxide  of  iron,        .  3 

Water,       .         .         .         17-3 


100*311 

*  So  called  from  Ita^^u^i,  I  disperse,  because  it  divides  into 
particles  before  the  blowpipe. 
f  Annals  of  Philosophy  (second  series),  iii.  433.  %  Ibid.  ir.  17. 

§  Poggcndorf'8  Annalen,  xx.  3*22.  ||  Ann.  de  Chim.  xllL  U^ 
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RrfiyUteeD  am  lyzed  another  spedmen,  and  states  its  oon«.   ^  .ri^ 


ak: 


At 


Alnmins,        •  76«06    «    83*8 

Protoxide  of  iron,  7*78    .       1*72 

Water,  14-70    .     18*06 


98-54* 
HB  the  yerf  different  proportions  of  protoxide  of  iron  in 
ro  qpedmens,  it  is  likely  that  it  is  merely  fui  accidental 
Bent  Were  we  to  admit  the  1*72  atoms  of  protoxide  of 
)  be  combined  with  alumina  in  the  ratio  of  1  atom  oxide 
toms  alumina,  then  the  diaspore  would  consist  of 

2  atomtf  alumina, 

1  atom  water, 
aid  be  a  dihydrate.    If  this  supposition  be  inadmissible, 
lisqKnre  must  be  a  compound  of 

2^  atoms  alumina, 

1  atom  water. 

Sp.  4.  MeOaie  ofAbmma^  or  Hameifwkme^ 

MeUite. 
s  mineral  was  discovered  a  good  many  years  ago,  in  an 

brown  coal  at  Artem,  in  Thuringia,  and  was  first 
ised  and  described  as  a  peculiar  species  by  Werner; 
existed  in  cabinets,  being  considered  as  a  variety  of 
,  at  least  as  early  as  1791.  Klaproth  analyzed  it  in 
and  ascertained  its  nature, 
oor  honey  yellow,  inclining  often  to  red  or  brown; 

white. 
I  always  crystallized.      Primary  form 


/ 


s. 


ihedron,  with  a  square  base. 

Pen  F  1180  3'  /;i^A^\ 

P  on  P'  93°  /X^ ' 

letimes  all  the  solid  angles  of  the  octa-  \ 

are  replaced  by  tangent  planes ;  some- 

the  crystal  assumes  the  form  of  the 

)idal  or  garnet  dodecahedron. 

Iness  2*75 ;  specific  gravity  from  1*550  to  1'597. 

ire  the  fiame  of  a  candle  it  whitens,  but  does  not  flame. 

>lve6  in  nitric  acid,  and  is  decomposed  when  boiled  in 

the  alumina  being  separated  nearly  pure,  and  the  acid, 

taining  a  little  alumina,  being  dissolved  in  the  water. 
*  Annak  of  PhiloBophy  (second  series),  i?.  146. 
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The  constituents,  according  to  the  analysis  of  Klaproth,  are 

Mellitic  acid,  .         46 

Alumina,        .         .         16 
Water,  .  33 


95' 


This  is  probably  equivalent  to 
1  atom  mellitic  acid, 
1  atom  alumina, 
4  atoms  water, 


6-5 

2*25 

4-5 

13-25 


If  this  be  the  constitution,  it  is  a  simple  hydrous  mellate  of 
alumina. 

Sp.  5.  Aluminite, 

Hallite,  websterite,  trisulphate  of  alununn. 

This  mineral  was  observed  many  years  ago  in  the  environs 
of  Hall^,  and  about  the  year  1813,  it  was  detected  by  Mr. 
Webster  in  the  chalk  rocks  at  New  Haven  in  Sussex. 

Colour  snow-white.  It  occurs  in  reniform  pieces  of  greater 
or  smaller  magnitude. 

Fracture  fine  earthy;  dull;  streak  glistening;  opaqae; 
adheres  feebly  to  the  tongue ;  soils  very  slightly ;  hardnets  8; 
feels  fine,  but  meagre ;  specific  gravity,  as  determined  by 
Stromeyer,  1*7054. 

We  are  indebted  to  Stromeyer  for  an  analysis  of 
varieties  of  this  mineral,  and  to  Lassaigne  for  a  fourth*    'iV 
following  table  exhibits  the  result  of  these  analyses : 


Sulphuric  acid,  . 
Alumina,       .     . 
Water,      .     .     . 
Sulphate  of  lime, 

t 

t 

§ 

1 

23-370 
29-868 
46-742 

23-365 
80*263 
46-372 

23-554 
30-807 
45-639 

20-06 

39-70 

39-94 

0-30 

100 

100 

100 

100 

It  is  obvious  that  the  three  specimens  analyzed  by  Sttt- 
meyer,  are  identical,  and  composed  of 

*  Beitragc,  iii.  116. 

f  From  New  Haven,  Sussex.     UDtersuchungen,  p.  99. 

X  From  Halle  on  the  Saalc.     Ibid. 

§  From  Marie  near  Halle.     Ibid. 

H  From  Epemay.     LaMaig^^p,  Ann.  de  Chim.  et  de  Phys.  ziiT.  97* 
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1  atom  sulphuric  acid, 

3  atoms  alumina, 

9  atoms  water. 
)ecimen  analyzed  by  Lassaigne  approaches  the  others 
mposition.     Though  there  is  an  excess  of  alumina 
^r  a  deficiency  of  water.     The  atomic  proportions  are, 

1  atom  sulphuric  acid, 

3*29  atoms  alumina, 

8*85  atoms  water. 

Sp.  6.  Sulphate  of  Alumina. 

t  occurs  in  nests  in  the  transition  (alum)  slate  of 
s.  Specimens  of  it  were  sent  to  this  country  by  Sir 
i^oodford,  late  governor  of  Trinidad,  and  they  were 

'  hands  by  the  kindness  of  Charles  Macintosh,  Esq. 

Bt. 

r      lite,  except  where  here  and  there  tinged  yellow 

1      purities. 

crystalline  scales ;  lustre  silky ;  translucent ; 
gravity  1-6606. 
the  astringent  and  sweet  taste  of  alum,  but  is  rather 

Soluble  in  water. 
I  the  blowpipe  behaves  like  alum, 
nstituents,  determined  by  a  careful  analysis,  were 
follows : 

,         . 

na, 
oxide  of  iron, 

•  •  . 

phuric  acid, 

chanical   impurities   (being 
ery  ferruginous  silica,)    . 

99-754 
ulphuric  acid  amounts  to  7*17  atoms,  and  the  atoms 
la,  soda,  and  peroxide  of  iron,  are  exactly  the  same. 
le  mineral  consists  of  simple  sulphates  with  a  quantity 
The  constituents  are  as  follow : 

I  atom  sulphate  of  alumina, 

0-07  atom  sulphate  of  soda, 

0-0125  atom  sulphated  peroxide  of  iron, 

6  atoms  water, 
[uantity  of  sulphate  of  soda  and  sulphated  peroxide  of 


46-375     . 

Atomf. 

41-22 

14-645     . 

6-51 

0-500    . 

010 

2-262     . 

0-56 

35-872     . 

7-17 

J  0-100 
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iron  is  so  small  that  it  may  be  overlooked  as  an  aoddental 
impurity.     If  so,  the  salt  is  composed  of 

I  atom  sulphate  of  alumina, 
6  atoms  water. 

There  is  a  manufacture  of  alum  at  Campsie,  near  Glasgow. 
The  alum  is  extracted  from  the  shale  of  the  coal  beds  in  the 
neighbourhood.  At  first  this  shale  gave  alum  when  simply 
lixiviated  in  water.  This  process  had  been  continued  for  a 
number  of  years,  and  a  great  accumulation  of  washed  shab 
was  made  in  the  neighbourhood  of  the  work.  It  was  fonnd 
that  by  burning  this  washed  shale  it  might  be  made  to  jieU 
a  new  crop  of  alum.  In  tliis  burnt  shale  sulphate  of  alumina 
makes  its  appearance  in  thin  bands. 

Its  colour  is  greyish  white,  interspersed  with  portions  baTiog 
a  yellow  colour. 

Fracture  earthy ;  opaque ;  friable ;  specific  g^vity  1*887. 

Taste  acid,  astringent,  and  sweet. 

When  digested  in  water  it  dissolves,  with  the  exception  of 
a  white  powder  amounting  to  15*31  per  cent.»  and  which  h 
a  subsulphate  of  alumina. 

When  heated  it  melts  somewhat  like  alum^  and  gives 
pure  water.     When  heated  to  redness  it  swells  up  like  i 
and  finally  leaves  a  yellowish  white  porous  tasteless 
nearly  similar  to  what  would  be  left  by  alum  treated  in 
same  way,  only  making  allowance  for  the  colour. 

The  constituents  of  this  salt  were  found  by  analysis  to  k 
as  follow : — 

Insoluble  matter  15*31,  composed  of 

AtODM. 

Alumina,         .         .        5*11     .     2*27 
Sulphuric  acid,        .       10*2       .     2*04 


15-31 

The  portion  dissolved  in 

water 

consisted  of 

Sulphuric  acid. 

30-225 

.     6045 

Alumina, 

5-372 

.     2-88 

Peroxide  of  iron. 

8*530 

.     1-70 

Potash, 

1-172 

.     0-19 

Water, 

36-295 
81-594 

.  82-26 

Insoluble  matter, 

. 

15-310 

96*904 
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"here  is  a  loss  of  8*096  per  cent,  which  I  consider  as 
'.     For  the  whole  water  cannot  be  separated  from  sul- 
e  of  alumina,  without  at  the  same  time  driving  off  a 
ion  of  the  acid. 

he  atoms  of  sulphuric  acid  are  8*085,  while  those  of  the 
s  are  only  6*54.     Hence  1*54  atoms  of  the  bases  must  be 
slate  bisulphates.     The  water,  if  we  include  the  loss^ 
>  atoms. 

lie  composition  of  the  salt  is  very  nearly 
24  atoms  sulphate  of  alumina, 
9  atoms  bisulphated  peroxide  of  iron, 
I  atom  bisulphate  of  potash, 
180  atoms  water. 
I  leave  out  the  bisulphates,  and  consider  the  water  as 
with  the  sulphate  of  alumina,  then  the  constituents  of 
t  will  be 

1  atom  sulphate  of  alumina, 
7  atoms  water. 

7.  FlueUite^  or  Fluate  of  Alumina. 
was  given  by  Dr.  Wollaston  to  some  minute 
»  ent  crystals  detected  by  Mr.  Levy  on  a  speci- 

of         ellite  from  Cornwall.     The  form  of  the  crystal  is 
e       imbic  octahedron,  having  ,  \ 

replaced  by  a  plane.     Ac-  //\\ 

111      to  Dr.  Wollaston's  measure-  /.        ^"^ 

b  on  b'  144**  /   ' '^ P"      \ 

bonbM09°  <     '     J.  ,  / 

bonb     82^  \  V — j^' / 

[ence  the  primary  form  may  be       \       \      /  / 

med  to  be  a  right  rhombic  prism  \      \    I  / 

lateral  planes  of  which  are  in-  \  '// 

ed  to  each  other  at  about  105°.  ^^ 

)r.  Wollaston  found  the  index  of  refraction  of  fluellite  to 

1*47,  and  that  of  wavellite  1*52. 

le  analyzed  the  mineral  on  a  minute  scale,  and  could 

^ct  nothing  in  it  but  fluoric  acid  and  alumina.     It  cannot 

i  simple  fluate  of  alumina,  because  that  salt  is  soluble  in 

er.      But  it  may  be  a  difluate  of  alumina,  which  Berzelius 

shown  to  be  insoluble  in  water. 
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Sp.  8.  TourquoiSf  or  Trisphosphaie  qf  Alumina. 

Calaite,  agaphite,  johnite,  birousa  of  the  Pefnam. 

Iliis  mineral  has  hitherto  been  found  only  in  Persia,  not 
far  JTom  Nichabour,  in  a  mountainous  district.  Agaphi,  the 
only  naturalist  who  has  been  on  the  spot,  informs  us  that  tke 
tourquoises  occur  in  tliin  veins  which  penetrate  the  mountain 
in  all  directions.  We  neither  know  the  nature  of  the  monn- 
tains  nor  of  the  veins  in  which  the  tourquoises  are  found.  Bat 
they  occur  either  in  very  thin  {)ieces,  or  in  nodules  seldom  H 
large  as  a  nut  They  are  very  much  valued  by  the  eastern 
nations,  and  the  king  of  Persia  is  said  to  reserve  all  those 
which  have  a  tolerable  size  and  a  good  colour  for  his  own  mt. 

Tourquois  seems  to  have  been  known  to  the  ancients^  and 
is  probably  the  mineral  described  by  Pliny  under  the  name  of 
Calais.*  The  first  tolerably  accurate  description  of  it  wai 
published  by  Dr.  Fischer  of  Moscow.f  Fossil  bones  colooxed 
by  copper  had  been  distinguished  by  the  same  name,  thoogii 
they  are  essentially  different. 

Colour  a  peculiar  bluish  green  very  pleasant  to  the  eye. 
It  is  this  colour  which  gives  the  mineral  its  value. 

Fracture  small  conchoidal,  sometimes  splintery,  somelunes 
imevcn. 

Lustre  dull,  or  merely  glimmering.  It  admits  of  a  pofiiky 
but  even  then  the  lustre  is  inconsiderable.     It  is  vitreoii& 

Opaque ;  sometimes,  though  rarely,  translucent  on  the 
edges. 

Rather  softer  than  quartz ;  powder  white ;  specific  gtmtf 
from  2*6296  to  3*25.  It  is  evident  from  this  that  varioos 
substances  arc  at  present  confounded  under  the  name  of  toor- 
quois. 

Its  constituents,  as  determined  by  the  analysis  of  John,  ue 


Alumina, 

44*50     . 

Atoms. 

19-77     .     3 

Phosphoric  acid. 

30*90     . 

6*86     .     1-04 

Oxide  of  copper,     . 

3*75     . 

0-76     .     O-Il 

Protoxide  of  iron,    . 

1*80     , 

0-40     .     0-06 

Water, 

1900     . 

16-88     .     2-56 

99*95$ 

*  Lib.  xxzvii.  c.  8.  f  Annals  of  Philosophy,  ziv.  406. 

I  Ann.  rios  Mines  (second  scries),  iii.  231. 
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If  we  omit  tbe  small  quantity  of  oxides  of  copper  and  iron, 
the  mineral  is  a  compound  of 

1  atom  phosphoric  acid, 
3  atoms  alumina, 
2^  atoms  water. 
It  is  therefore  a  hydrous  trisphosphate  of  alumina. 
Berzelius  informs  us  that  he  analyzed  tourquois,  and  found 
it  to  consist  of  phosphate  of  alumina,  phosphate  of  lime,  silica 
and  oxides  of  iron  and  copper.*     It  is  probable  that  the 
q>ecimen,  analyzed  by  Berzelius,  differs  essentially  from  that 
analyzed  by  John,  as  the  latter  chemist  detected  neither  lime 
nor  silica  in  his  specimen. 

Sp.  9.  Andaluzitejf  or  DisiUcate  of  Alumina. 

Micaphyllite,  Stanzaite. 

This  mineral  was  first  observed  by  Count  Bournon  in  a  primi- 
tive granite  mountain  in  Forez,  and  described  by  him  in  the 
Journal  de  Physique  for  1789.  It  was  afterwards  discovered 
in  Andalusia.^  It  occurs  near  Braunsdorf,  in  Saxony,  and  in 
other  parts  of  Germany.  Crystals  of  large  size  are  found  in 
the  valley  of  Lisenz,  near  Inspruck,  in  the  Tyrol.  It  has  been 
observed  also  in  the  granite  near  Aberdeen,  and  in  the  granite 
mountains  of  Glen  Malor,  in  the  Couuty  of  Wicklow,  both  in 
crystals  and  in  amorphous  masses. 

Colour  flesh  red,  passing  iuto  pearl  grey,  also  brownish 
red ;  streak  white. 

In  the  granite  of  Wicklow  it  occurs  in  large  amorphous 
masses,  having  a  brownish  red  colour  and  a  granular  structure. 
Butitbmostcommonlycrystallized.  The 
primary  form  is  a  right  rhombic  prism  in 
which 

M  on  M'9P  20' 

The  edge  X  is  often  replaced  by  two 
planes,  making  with  each  other  an  angle 
of  125^.  The  acute  solid  angles  are 
also  sometimes  replaced  by  one  or  two 
triangular  planes,  making  an  angle  of  140^  with  the  base  of 
the  prism.  In  large  crystals  the  angle  M  on  M'  is  not  con- 
stant. I  measured  several  from  Spain  an  inch  in  diameter, 
and  several  inches  in  length.     M  on  M'  varied  from  92^  to 

*  Aon.  dcfl  Mines,  vii.  223. 
f  Ikx:au6C  it  was  first  found  in  Andaliu»ia. 
X    HcDcc  the  name  nnflnlusite. 
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94^.  But  the  faces  were  not  cjuite  smooth,  nor  he  edges  of 
the  prisms  perfect. 

Fracture  uneven ;  lustre  vitreous;  translucent  on  the  edges. 

Hardness  4*25;  specific  gravity  of  a  specimen  from  dw 
Linzenz  Alps  in  the  Tyrol  3*314;  of  a  specimen  from  die 
west  of  Dublin  3*13. 

Infusible  before  the  blowpipe,  but  becomes  oovered  witk 
white  spots.  Fuses  with  extreme  difficulty  with  borax  and 
biphosphate  of  soda. 

Its  constituents,  as  determined  by  analysis,  are  as  follow:^ 


Silica, 

* 

t 

t 

32 

$ 

1 

34*000 

36*5 

35-304 

S0-9S 

Alumina, 

56*750 

60*5 

52 

60-196 

64-fiO 

Potash, 

2000 

m^ 

8 

». 

1-75 

Protoxide  of  iron. 

3*375 

4*0 

2 

1-324 

M» 

Protoxide  of  manganese, 

0*625 

... 

— — 

.^ 

(h50 

Lime, 

2-125 

.mmm. 

._ 

». 

^ 

Magnesia,     . 

0*375 

_ 

— 

1-000 

0^ 

Water, 

1-000 



6 

2-032 

0-90 

99-25 

100-1 

100 

99-856 

99*68 

The  atomic  constituents  deduced  from  my  analysis  are, 


Silica, 

17-65 

Atoms. 

.     1-31 

Alumina, 

26-75 

.     2 

Protoxide  of  iron. 

0-29 

.     0-02 

Magnesia,     . 

0*40 

.     0'03 

If  we  consider  the  protoxide  of  iron  and  the  magnesis  •■ 
silicates,  and  as  accidental  ingredients,  we  see  that  andalmite 
approaches  pretty  nearly  to  a  compound  of 

1  atom  silica, 

2  atoms  alumina. 

It  is  therefore  a  disilicate  of  alumina. 

Sp.  10.  Hydrous  Trisilicate  ofAlunUna. 
This  mineral  was  discovered  in  1786  by  M.  Lelievre  while 

*  Brandos,  Schwciggcr's  Jour.  xzv.  1 1 3.     The  specimen  was  from  the 
Tyrol. 

f  Bucholz,  as  quoted  by  Haidingcr,  Mohs*  Mineralogy,  u.  205. 
t  Vauquelin,  Bro^iart's  Mineralogie,  i.  36. 

§  By  my  analysis.     The  specimen  was  from  the  Tyrol,  and  in  erystBli. 
II  From  west  of  Dul)Iin,  not  crystallized.     By  the  analyns  of  Dr.  Cover- 
dale. 
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itiiig  a  lead  mine  on  the  mountain  Esquerre,  in  the  French 
rrenees.  Some  years  later,  (or  in  1794,)  a  substance  of 
i  same  nature  was  discovered  in  the  shaft  of  Stephanus  at 
hemnitz,  in  Hungary,  the  nature  of  which  was  determined 
Klaproth  in  1795.  Berthier  analyzed  the  specimens 
)ught  by  Lelievre  from  Esquerre  in  1810,  and  found  the 
mpoeition  identical  with  that  of  the  mineral  from  Schemnitz. 
Colour  snow-white;  it  is  light;  very  friable;  hardly  stains 
i  fingers,  but  adheres  to  the  tongue ;  opaque. 
The  centre  has  sometimes  an  apple  green  colour.  It  is 
sn  translucent,  has  a  resinous  lustre,  and  a  hardness  of  3*25. 
hen  put  into  water  it  absorbs  the  sixth  part  of  its  weight  of 
nt  liquid.  When  ignited  in  a  crucible  it  cracks,  becomes 
ry  friable,  and  loses  rather  more  than  40  per  cent,  of  its 
sight. 

Before  the  blowpipe  it  does  not  melt,  nor  emit  a  phosphor- 
icent  light,  nor  give  out  a  white  dust  as  calamine  does.  It 
\  attacked  even  cold  by  nitric  and  sulphuric  acid,  which  con* 
ert  it  into  a  saline  magma  without  crystals. 

The  following  table  exhibits  the  composition  of  this  mineral 
looor^g  to  the  analyses  of  Klaproth  and  Berthier : — 

*  t 

Silica,     .         .  14     .      15 

Alumina,         .         45     .     44*5 

Water,    .         .         42     .     40-5 


101         100 
The  atomic  proportions,  deduced  from  Klaproth's  analysis. 


are. 


AtortM. 

Silica,       .         .         7  .1 

Alumina,  .         .20  .     2;86 

Water,      .         .         37-33     .     5-33 
This  approaches  pretty  nearly 

1  atom  silica, 
3  atoms  alumina, 
5  atoms  water, 
fc  is  therefore  a  hydrous  trisilicate  of  alumina. 

♦  Klaproth,  Beitrage,  i.  257. 
f  Berthier  Ann.  des  Mines,  ii.  476. 
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Sp.  IK  Scarbroiie.* 

Hydrous  pentesilicate  of  alamina. 

This  mineral  was  first  noticed  by  the  Rev.  W.  H.  Vernon. 
It  occurs  in  a  calcareous  rock  on  the  coast  of  Scarborongli, 
between  double  laminae  of  oxide  of  iron. 

Colour  pure  white ;  no  lustre. 

Massive ;  fracture  conchoidal. 

Highly  adhesive  to  most  surfaces,  and  polished  by  the  nail 

When  breathed  upon  it  emits  a  strong  earthy  smelL 

When  immersed  in  water  neither  becomes  transparent  nor 
falls  to  pieces,  but  gains  considerably  in  weight. 

Specific  gravity  1*48;  easily  scratched  with  a  knife. 

Its  constituents,  as  determined  by  the  analysis  of  Mr. 
Vernon,  are  as  follow : — 


AtOOHL 

Silica, 

7-90 

.     3-95 

Alumina,    . 

42-75 

.  19 

Water, 

48-55 

.  4315 

Peroxide  of  iron. 

0-80 

100-00 

This  approaches  pretty  nearly 

1  atom  silica, 
5  atoms  alumina, 
1 1  atoms  water. 
It  is  therefore  a  hydrous  penesilicate  of  alumina.     Its  £m^ 
mula  will  be  APS+llAq. 

Sp.  12.  Bucholzitey-t  or  Anhydrous  SiliccUe  ofAIummiL 

The  first  account  of  this  mineral  appeared  in  the  twentf- 
fifth  volume  of  Schweigger's  Journal,  for  the  year  181% 
written   by  Dr.   Brandes.     He  had  obtained  the  spi 
which  he  examined  from  Professor  Weiss,  and  its  h 
was  the  Tyrolese  Alps.     Brandes  analyzed  it,  and  pub         A 
very  imperfect  description  of  it     About  the  year  18^  I 
found  specimens  of  it  in  a  collection  of  American      J 
which  Mr.  Nutall  was  so  obliging  as  to  send  me  for 
The  locality  was  Chester,  on  the  Delaware,  south-wi 
Philadelphia.     In  1826,  I  got  larger  and  better  chan 
specimens  from  the  same  gentleman,  which  put  it  in 


*  Philosophical  Magazine  (second  series),  v.  178. 
1^  In  honour  of  Bticholz,  h  celebrated  German  chemist. 
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power  to  subject  it  to  analysis,  and  to  draw  up  a  description 
of  it. 

Colour  greyish  white,  with  a  very  slight  tinge  of  yellow, 
not  recognisable  in  every  specimen. 

Structure  fibrous.  The  fibres  are  sometimes  bent,  and 
nrhen  riewed  through  a  microscope,  assume  the  appearance  of 
plates,  or  imperfect  prismatic  crystals. 

Lustre  silky. 

Hardness  6;  specific  gpravity  3*193. 

I  found  its  constituents, 

AConuL 

Silica,  .         .         46-40    .     23-2 

Alumina,      .         .         52*92     .     23*52 


99-32 
It  is  therefore  a  simple  anhydrous  silicate  of  alumina. 

llie   constituents   obtained   by    Brandos  are   the  follow- 
ing: 

Silica,  ...  46 
Alumina,  .  .  50 
Protoxide  of  iron,  2*5 

Potash,  .         .  1*5 


100 
rhe   American  mineral  contained  no   sensible  quantity  of 
ron.     I  did  not  search  for  potash.     Should  any  exist,  the 
quantity  cannot  exceed  two-thirds  of  a  per  cent,  and  of  course 
auinot  afiiect  the  constitution  of  the  mineraL 

Sp.  13.  GilbertUe.* 

T       mineral  to  which  I  have  given  this  name  was  very 

I    lant  about  thirty  years  ago  in  the  lode  of  Stonagwyn, 

St.  Austle,  Cornwall,  when  it  was  known  by  the  name  of 

i  I  place  it  here,  though  scarcely  entitled  to  the  name  of 

i        pie  aluminous  salt,  on  account  of  its  very  close  connex- 

on      th  bucholzite. 

The  mass  of  gilbertite  in  the  specimens  in  my  possession, 
t  mixed  with  dark  purple  fluor  spar,  and  with  specks  of 
mother  mineral,  which  has  the  aspect  of  apatite. 

Colour  white,  with  a  slight  shade  of  yellow. 

-•  N'Anicd  from  Davics  Gilbert,  E5(|.,  late  prcfliilcnt  of  the  Royal  Society. 
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Composed  of  plates  lying  irregularly  on  each  other.  It 
has  occasionally  a  certain  approximation  to  a  crystalline  fonn; 
but  the  exact  shape  cannot  be  determined. 

Lustre  silky;  translucent;  sectile. 

Easily  cut  with  a  knife ;  hardness  2*75. 

Specific  gravity  2'648. 

Its  constituents,  as  determined  by  the  analysis  of  Captain 
Lehunt,  in  my  laboratory,  are  as  follow : 


Silica,  .         .         45-155    .     22-57     .     8-86 


Alumina, 

40110     . 

17-82 

.     7 

Lime,            . 

4170     . 

119 

.    0-47 

Magnesia,    . 

1-900     . 

0-76 

.    0-3 

Protoxide  of  iron, 

2-430     . 

0-54 

.     0-21 

Water, 

4-250     . 

3-77 

.     1-48 

98-015 
If  we  allow  that  the  lime,  magnesia,  and  protoxide  of  iron  an 
in  tlie  state  of  bisilicates,  then  gilbertite  will  be  a  compound  of 
7  atoms  silicate  of  alumina, 
1  atom  bisilicate  of  lime,  magnesia,  and  iron, 
1^  atom  water. 
And  the  formula  will  be 

7AlS+(  V^^Cal+T^Mg+ Vu'f)S«  +  liAq. 

The  difference  between  the  properties  of  this  mineral  woi 
bucholzite  is  doubtless  owing  to  the  presence  of  this  tnf\t 
bisilicate  and  the  water. 

Some  years  ago  I  got  from  Mr.  Peneluna,  a  mineral  deiki 
in  Helston,  a  specimen  of  a  Cornish  mineral  (locality  vn- 
known),  which  is  intimately  connected  with  gilbertite,  if  it  be 
any  thing  else  than  a  variety  of  that  mineral. 

Colour  snow-white. 

Structure  foliated,  composed  of  small  plates  diverging  fioB 
a  centre. 

Lustre  pearly,  splendent;  slightly  translucent  on  Ae 
edges. 

Hardness  2*25;  specific  gravity  2*801. 

Before  the  blowpipe  does  not  fuse,  but  it  assumes  a  vitieM 
lustre.  With  carbonate  of  soda  fuses  into  an  opaque  heA 
yellow  while  hot,  but  becoming  white  on  cooling.  With 
borax  fuses  slowly  into  a  translucent  glass,  leaving  silica  floa^ 
ing  through  it.     With  biphosphatc  of  soda  the  same,  bat  ^ 
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fusion  is  very  imperfect.     Its  constitueuts,  on  analysis,  proved 
to  be 

AiontM. 


Silica, 

47-796     . 

23-89     . 

21-43 

Alumina,     • 

32-616     . 

14-49     . 

.     13-00 

Magnesia, 

1-600     . 

0-64     , 

0-57 

Protoxide  of  iron, 

5-176     . 

1-13     . 

103 

Soda, 

9-232     . 

2-31     , 

207 

Water, 

4-000     . 

3-55     , 

311 

100-420 
rhls  is  equivalent  to 

13  atoms  silicate  of  alumina, 

2  atoms  bisilicate  of  soda, 
1  atom  tersilicate  of  iron, 

I  atom  bisilicate  of  magnesia, 

3  atoms  water. 
The  formula  will  be 

26AlS+4NS«+2fS5+MgS«+6Aq. 

We  see  that  tlie  greater  part  of  the  mineral  (as  is  the  case 

with  gilbertite),  is  silicate  of  alumina.     The  other  salts  differ 

fn      those  in  gilbertite.     Is  it  not  probable  that  gilbertite  in 

state  of  purity,   would  be  merely  a  hydrous  silicate  of 

alumina? 

Sp.  14.  Hydrous  Bucholzite. 

I  give  this  name  to  a  mineral  which  I  found  in  possession 
of  Charles  M'Intosh,  Esq.,  of  Crossbasket  Unfortunately 
we  are  quite  ignorant  of  the  locality,  except  that  it  was 
brought  from  the  island  of  Sardinia. 

Colour  light  bluish  green ;  streak  white ;  powder  white. 

Structure  granular,  being  composed  of  small  scales ;  brittle. 

Lustre  vitreous;  translucent. 

Hardness  3 ;  specific  gravity  2*855. 

Before  the  blowpipe  becomes  snow-white,  and  fiedls  into 
powder,  from  the  loss  of  water. 

With  carbonate  of  soda  effervesces,  and  forms  slowly  an 
opaque  white  frit;  or  an  enamel,  if  the  quantity  of  soda  be 

re  considerable.  With  borax  it  fuses  immediately  into  a 
transparent  bead,  leaving  a  portion  of  silica  undissolved.  With 
diphosphate  of  soda  it  effervesces  and  melts  into  a  globule, 
transparent  and  colourless  while  hot,  but  becoming  opal 
»>loured,  and  cracking  in  every  direction  when  cold. 
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Its  constituents  were  found  to  be  as  follow : 


Atone. 


Silica,  . 

41-35 

20-67 

.     5 

Alumina, 

49-55 

.     22 

.     5-92 

Sulphuric  acid, 

2-01 

0-40 

.     0-09 

Lime,  .        •        • 

1-105     , 

0-31 

.    0-07 

Water, 

4-85 

4-31 

.     104 

98-865 
If  we  allow  for  a  little  sulphate  of  lime,  undoubtedly  acciden- 
tal, and  a  small  excess  of  alumina,  the  constitution  of  tlie 
mineral  is 

5  atoms  silicate  of  alumina, 

1  atom  water. 
Hence  the  formula  is  5A1S+Aq.* 

*  I  think  it  exceedingly  probable  that  the  mineral  diflcovered  by  Noi^ 
denskiold,  in  a  granite  rock,  at  Helsingforss,  in  Finland,  and  to  wUch  he 
gave  the  name  of  pyrargyllitet  is  nothing  else  than  an  impure  spedinen  of 
hydrous  bucholzitc.  It  is  described  as  sometimes  black,  light,  and  Bhining^i 
like  sordawalite ;  and  sometimes  bluish,  granular,  and  destitute  of  lustre. 
It  sometimes  occurs  in  pieces  which  have  the  aspect  of  a  four-nded  priflii, 
with  the  edges  truncated.  It  is  often  penetrated  by  scales  of  chlorite.  Its 
specific  gravity  is  2*505.  Its  hardness  from  3  to  3 '5.  Muriatic  aod  de- 
composes it  completely.  Its  constituents,  according  to  the  analjos  of 
Nordenskiold,  are : 

Silica, 43-98  .  21-96 

Alumina, 28*93  12*85 

Protoxide  of  iron, 5'30  .  1*18 

Magnesia,  with  some  manganese,        .  2'90  1*16 

Potash 1-05  .  0-17 

Soda, 1-85  .  0*46 

Water 15*47  .  13*75 


99*43* 

This  is  equivalent  to 

1  atom  protoxide  of  iron,  magnesia,  potash,  and  soda, 
4*3  atoms  alumina, 
7*39  atoms  silica, 
4*66  atoms  water. 
So  that  the  mineral  consists  of 

4*3  atoms  silicate  of  alumina, 

4 '66  atoms  water, 

1  atom  tersilicate  of  iron,  magnesia,  potash,  and  soda. 

•   Berzelius*  Jabr-Bericht,  1833p  p.  174. 
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Sp.  15.  Halioylite. 

ineral  was  first  observed  by  M.  Omalius  d'Halloy, 
lire,  where  it  occurs  in  nodules,  amid  the  collection 
sf  iron,  zinc  and  lead,  which  fill  the  cavities  in  the 

limestone  of  that  country, 
^lite  is  compact,  and  has  a  white  colour ;  fracture  con- 
lustre  waxy.     Soft  enough  to  be  scratched  by  the 
a^htly  translucent  on  the  edges ;  adheres  strongly  to 
ue. 

I  small  pieces  of  it  are  put  into  water  they  become 
?nt,  like  the  hydrophane,  air  is  disengaged,  and  the 

increased  about  a  fifth  part. 
I  calcined  it  loses  from  26*5  to  28  per  cent  of  its 
ind  becomes  milk-white.      When  dried,  but  not  cal- 
rapidly  absorbs  water  when  plunged  into  that  liquid, 
I  a  humid  atmosphere. 

idly  decomposed  by  sulphuric  acid,  which  dissolves 

[la,  and  leaves  the  silica  in  a  gelatinous  state.     Ber- 
zed  it,  and  found  its  constituents  as  follow : 


Atonu. 

Silica, 

• 

39-5     . 

19-75 

. 

4 

Alumina, 

• 

34-0    . 

15- 11 

. 

305 

Water, 

• 

m 

26-5     . 

23-55 

. 

4-79 

lOOO* 

constituents  arc 

4  atoms  silica. 

3  atoms  alumina. 

n 

atoms  water. 

'  perhaps  consider  halioylite  as  a  compound  of 

2  atoms  silicate  of  alumina, 

1  atom  bisilicate  of  alumina, 

4  atoms  water, 
m  dried  on  the  stove  it  loses  a  portion  of  its  water, 
lins  rather  less  than  3  atoms,  united  to  4  silica  and  3 

» 

Sp.  16.  Pholerite. 
is  another  hydrous  silicate  of  alumina,  which  occurs  in 

r  these  torsiliciites  to  be  foreign  (as  is  probable)  to  the  consti- 
iie  miueroJ,  it  will  be  obviously  eomposed  of 

1  atom  silieate  of  alumina, 

I  atom  water. 

♦  Ann.  de  Chim.  et  dc  Vhys,  rxxii.  352. 
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the  coal  formation  of  Fins  ( Allier)  in  France^  occupying  some 
fissures  in  the  sandstone,  slate,  clay  and  ironstone. 

It  has  a  fine  white  colour,  and  is  formed  of  small  conrex 
scales,  having  a  pearly  lustre.  It  is  soft  to  the  touch,  and  may 
be  crushed  between  the  fingers. 

It  adheres  to  the  tongue.  When  plunged  into  water  it 
disengages  some  air-bubbles ;  but  does  not  exhibit  the  appeiN 
ance  of  lenzinite.     It  forms  a  paste  with  water. 

When  heated  it  gives  out  water,  but  is  infusible  before  tlie 
blowpipe  per  se. 

According  to  the  experiments  of  M.  Guillemin,*  to  whom 
we  are  indebted  for  the  only  description  of  pholerite  hitherU 
published,  its  composition  in  three  different  specimens  ana- 
lyzed, was  as  follows : 

Silica,        .         .         42-925     .     41-65     .     40-750 
Alumina,  .  42-075     .     43*35     .     43-886 

Water,     .  15-000     .     15-00     .     15-364 


100  100  100 

If  we  take  the  mean  of  these  three  analyses,  the  atomic  con- 
stituents will  be 

AtonuL 

Silica,        .         .         20-72     .     1-54  ' 
Alumina,  .         .         19-15     .     1-42 
Water,      .         .         13-44     .     1 
These  numbers  approach  pretty  nearly 

1  ^  atom  silica, 
1^  atom  alumina, 
1  atom  water, 
or  1  atom  water  united  to  1  j  atom  silicate  of  alumina.    Tie 
formula  will  be  1|AIS+Aq. 

Sp.  17.   JVorthite. 

This  mineral  was  discovered  in  1830  by  M.  Von  Wortb, 
secretary  to  the  mineralogical  society  of  St.  Petersbnrgh,  in 
one  of  his  mineralogical  excursions.  For  the  only  accooot  of 
it  which  I  have  had  an  opportunity  of  seeing,  we  are  indebted 
to  Dr.  Hess.t 

It  has  a  considerable  resemblance  to  diaspore  in  its  ezterntl 
character. 

It  is  white  and  translucent ;  has  a  foliated  crystalline  tex- 

*  Ann.  (Ics  Mines,  zi.  489.        f  Poggcndorfs  Annalcn,  jud.  73. 
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are ;  but  has  hitherto  been  found  only  in  rolled  pieces  desti- 
:ute  of  any  regular  crystalline  shape.     Its  plates  have  a  lustre 
limi      to  that  of  cyanite.     Specific  gravity  at  least  3 ;  bard- 
ie      7-25. 
W     n  heated  in  a  glass  it  becomes  opaque,  and  gives  out 
',  which  has  no  reaction  on  vegetable  blues,  and  when 
!'        rated  leaves  no  residue.    With  biphosphate  of  soda  there 
•  distinct  action.     With  borax  it  dissolves  very  slowly. 
With  carbonate  of  soda  it  efiervesces,  but  the  assay  does  not 
Delt  completely  in  the  strongest  heat ;  the  soda  sinks  into  the 
*faarcoal  and  leaves  a  white  frit.    When  moistened  with  nitrate 
>f  soda  and  strongly  heated,  it  gives  a  beautiful  dark  blue. 
Its  constituents,  as  determined  by  the  analysis  of  Dr.  Hess, 
e  as  follow  : 


Silica, 

40-58     . 

,     41-00 

Alumina, 

53-50     . 

52-63 

Magnesia, 

1-00 

0-76 

Water, 

4-63     . 

4-63 

Peroxide  of  iron. 

trace 

99-71         99-02 
Taking  the  mean  of  these  two  analyses,  we  have  the  atomic 
constituents  of  the  mineral  as  follow : 

Atoou. 

Silica,      ....         20-39     .     6 
Alumina,  .         .         .         23-58     .     5-78 

Magnesia,         .         .         .  035     .     0-08 

Water,     .         .         .         .  4-11     .     1 

This  approaches  very  nearly  (including  the  magnesia  with  the 
alumina)  to 

5  atoms  silicate  of  alumina, 
1  atom  hydrate  of  alumina. 

Sp.  17.  Cyanite^*  or  SubsesquisUicate  of  Alumina. 

Disthene,  kyanite,  rhcetizite,  sappare. 

This  mineral  was  first  observed  in  Aberdeenshire  in  Scot- 
land. Specimens  of  it  were  sent  to  Saussure  by  a  Scottish 
mineral  dealer,  under  the  name  of  sapphire,  Saussure  read 
the  name  sappare^  which  was  the  origin  of  that  appellation  by 
which  the  mineral  was  at  first  distinguished.  It  has  been 
observed  only  in  primary  rocks,  and  usually  in  mica  slate. 

*  From  »MiMf ,  biue,  on  account  of  its  blue  colour. 
I.  R 
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The  colour  is  most  commonly  white,  often  passing  into 
blue,  sometimes  inclining  to  green  or  grey.  Frequently 
exhibits  spots  of  Berlin  blue  elongated  in  one  direction  on  • 
paler  ground.     Streak  white. 

It  is  usually  crystallized  in  four  or  eight-sided  prisms,  whidi 

are    mostly   terminated  irregularly.     Iti 
primary  form  is  a  doubly  oblique  prism. 

P  on  M  93^  ly 

P  on  T  100**  50^ 

M  on  T  106o  W 

as  measured  by  Mr.  W.  Phillips  on  detr 

vage  planes. 

The  obtuse  edge  of  the  prism  X,  is  often 
replaced  by  a  plane,  which  makes  with  M  an  angle  of  140^ 
55',  and  with  T  an  angle  of  145**  16'. 

Texture  foliated ;  transparent  to  translucent;  hardness  6; 
specific  gravity  from  3*6 18  to  3'675. 

Infusible  before  the  blowpipe  per  se.  Witli  borax  it  fuses 
slowly  into  a  transparent  colourless  glass. 

It  was  analyzed  by  M.  T.  Saussure,*  by  Laugierf,  and  by 
Klaproth.f  But  the  specimens  selected  for  analysis  by  Arf- 
vedson,  seem  to  have  been  purest  He  did  not  succeed  in 
decomposing  it  by  heating  it  with  four  times  its  weight  of 
carbonate  of  potash,  but  caustic  potash  answered  the  purpose. 
He  analyzed  four  specimens,  the  two  last  of  which  were  firom 
Norway.     His  results  were  as  follow  :§ 

Silica,         34-33     .     36-9     .     36-4     .     37-0 
Alumina,    64-89     .     64-7     .     63-8     .     62-5 


99-22        101-6        100-2  99-5 

The  mean  of  these  four  analyses  gives 

Atomii 

Silica,      .         .         36-66     .     18-33     .     1 
Alumina,  .         63-97     .     28-43     .     1-55 


100-63 


ITiis  is  obviously 

1  atom  silica, 

1^  atom  alumina. 
The  formula  will  be  AP*S. 

♦  Jour,  de  Phys.  1793,  ii.  13.  f  Gehlen's  Jour.  iv.  538. 

J  Beitragc,  v.  10. 
§  Kong.  Vetcnsk.  Acad.  Handl.  1821,  p.  147. 
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Sp.  18.  AOqphane.* 
lineral  was  first  observed  aboat  tlie  end  of  1$16,  by 
liemann  and  Roepert,  at  Saalfield  in  Thuringia.  It 
ibed  and  analyzed  by  Hoffmann  and  Stromeyer  in 
Since  that  period  it  has  been  met  with  at  Sneeberg 
ff  and  in  other  places. 

ine  lines  irregular  cavities  in  a  kind  of  marl.     Its 
commonly  a  light  sky  blue ;  sometimes  it  is  green, 

yellow. 

e  small  conchoidal,  or  approaching  to  even ;  lustre 

splendent,  internally ;  but  externally  the  lustre  is 

emi-transparent  to  translucent ;  very  brittle, 
ss  3;  specific  gravity  from  1*852  to  1*889. 
often  a  thin  outer  coating  which  has  a  greenish  or 
ite  colour,  and  is  dull.     It  is  occasionally  accom- 

blue  or  green  copper  ore. 
the  blowpipe  it  speedily  loses  its  colour  and  becomes 

opaque,  while  the  flame  is  tinged  green.     Its  bulk 

diminished,  but  it  does  not  melt  per  se«     But  by 

reduced  by  passing  a  stream  of  oxygen  gas  through 

imp,  it  may  be  melted  into  a  white  opaque  glass 

'ith  borax  it  fuses,  with  some  frothing,  into  a  trans- 

1  almost  colourless  glass,  having  however,  a  slightly 

en  shade. 

itituents,  as  determined  by  Stromeyer  in  three  suc- 

alyses,  are  as  follow : 

Atanif. 


.                    . 

21-922     . 

,     10-96     . 

.     3 

a,          .              • 

32-202     , 

,     14-31     , 

.     3-91 

.              • 

0-730     . 

0-20     . 

.     0-05 

;e  of  lime. 

0-517 

ate  of  copper, 
ed  peroxide  of 

.         • 

iron. 

8-068 
0-270 
41-301     . 

36-71     . 

,  10-00 

100-000 
late  of  lime,  carbonate  of  copper,  and  hydrated  per- 
•on,  are  doubtless  foreign  bodies.     We  may  (indud- 

y  named  from  aXkof,  high,  and  ^«Mf«#,  to  shine;  on  aoooant  of 

:mal  lustre. 

's  Annalen,  liv.  120. 
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ing  the  lime  with  the  alumina)  consider  aliophane  as  com- 
posed of 

3  atoms  silica, 

4  atoms  alumina, 
10  atoms  water. 

Perhaps  the  constitution  of  the  mineral  may  be  represented  by 

2  atoms  silicate  of  alumina, 
1  atom  disilicate  of  alumina, 
10  atoms  water. 
The  formula  will  be  2A1S  + Al«S+10Aq. 

If  this  be  the  true  constitution,  perhaps  it  would  have  been 
better  to  have  referred  aliophane  to  the  section  which  contains 
the  zeolites  or  hydrous  double  salts  of  alumina. 

Sp.  19.  Tuesite. 

This  name  has  been  given  to  a  mineral  from  the  new  red 
sandstone  on  the  banks  of  the  Tweed,  described  and  analyxed 
by  my  nephew,  Dr.  Robert  D.  Thomson. 

Colour  milk-white;  opaque;  lustre  resinous,  nearly  dull; 
sectile. 

Hardness  2-5 ;  specific  gravity  2'558  to  2'624. 

Before  the  blowpipe  assumes  a  light  blue  colour  and  becomes 
brittle.  With  carbonate  of  soda  fuses  into  an  opaque  matt. 
With  borax  or  biphosphate  of  soda  fuses  into  a  colourless  glass 
bead. 

Its  constituents,  as  determined  by  the  analysis  of  Dr.  R.  !)• 
Thomson  and  Mr.  Richardson,  are 

Atomi. 

2      .    < 


Atomi. 

Silica,  . 

44-300     . 

.     48-80 

.     22-15     . 

2 

Alumina, 

40-400     . 

40-10 

.     17-95     , 

1-62 

Protoxide  of  iron. 

__ 

0-945 

_ 

— 

Lime,    . 

0-755     , 

0-64 

0-21     . 

•014  I 
•012  $ 

Magnesia, 

0-500     . 

0-55 

0-20     , 

Water, 

13-500     . 

14-21 

.     12- 

108 

If    •    5 

1      .    8 

99-455         100-245 

Including  the   lime  and  magnesia  with  the  alumina,  it  tf 
3AlS+2AlS»*+3Aq. 

It  makes  excellent  slate  pencils. 


Sp.  20.  Nacrife^f  or  Anhydrous  Bisilicate  qf  Ah 

Talcite,  earthy  talc. 

This  mineral  occurs  usually  in  mica  slate,  taking  the  plM 

*  Named  from  the  river  Tweed,  in  Latin  Tuesa. 
f  Named  from  its  pearly  lustre. 
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nioa;  to  that  the  rock  in  which  it  ocean  constitutes  a 
re  of  nacrite  and  quartz.  The  rock  in  which  nacrUe 
I  at  Brunswick,  Maine,  North  America,  is  a  compound 
rite,  granular  quartz,  and  iron  pyrites.  In  the  county  of 
low,  it  is  found  crystallized  in  granite, 
our  silvery  white  or  light  greenish  white, 
sually  consists  of  small  scales  which  are  very  soft,  flexi^ 
It  not  elastic.  In  the  county  of  Wicklow  it  occurs  in 
bur-sided  prisms,  with  angles  of  about  89°  and  91«. 

crystals  are  intermixed  with  scales  of  uncrystaUized 
• 

tre  splendent,  silky;  translucent, 
dness  2*75 ;  specific  gravity  from  2788  to  2*793. 
r  ignition  it  becomes  silvery  white ;  but  still  retains  its 
id  lustre. 

following  table  exhibits  the  constituents  of  various 
ens  of  nacrite  which  have  been  subjected  to  analysis. 


8,                 .                 • 

T 
64*440     . 

t 
.     46-000     . 

60-20 

nina, 

28-844     . 

,     35-200    . 

30*83 

B, 

"^■^ 

9-608     . 

.^ 

oxide  of  manganese, 
oxide  of  iron, 

4-428     . 

8-944     . 
2-880    . 

3-55 

jr. 

1-000     . 

2-000    . 

5 

98-712  99-632         99-58 

omic  proportions  in  the  crystals  which  constitute  the 
analysis  in  the  table,  are  as  follows : 

Atomt. 

Silica,  .  23 

Alumina.       .  .  11*2 

Lime,  .  2-74 

Protoxide  of  manganese,      0*87 
Protoxide  of  iron,      .  0'64 

Water,  .  .  1-77 

her  of  the  other  specimens  contain  lime  or  protoxide 

se  crystals  were  brought  to  me  by  Mr.  Doran,  an  Irish  mineral 
I  crystals  of  Andaluzite.  A  slight  examination  showed  that  they 
I  be  andaluzite,  and  a  chemical  analysis  ascertained  their  identi^ 
rite. 

specimen  was  from  Brunswick,  Maine.     By  my  analysis. 

crystals  from  Wicklow.     Analyzed  by  Dr.  Short 
ow  earthy  tak  from  Merowitz,  analyzed  by  John.     Jour,  des 
ziii.  384. 
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of  manganese,  there  can  be  little  doubt  that  these 
the  crystals  are  accidental.     Nor  can  we  admit  the  iron 
water  to  enter  as  essential  constituents,  on'  account  of  their 
great  difference  in  quantity  in  the  various  specimens  examined. 
Hence  nacrite  must  consist  essentially  of  silica  and  aluminii 
and  the  proportions  are  very  nearly 

2  atoms  silica, 

1  atom  alumina, 
or  nacrite  seems  to  be  a  bisilicate  of  alumina. 


Sp.  21.  Fuller's  Earthy  or  hydrous  Bisilicaie  qfAIt 

Walkerde. 

This  mineral  has  got  its  name  from  being  employed  by 
fullers  in  scouring  woollen  cloths.  It  occurs  in  the  green 
sand  and  oolitic  formations  in  beds,  often  of  considenUe 
thickness.  It  varies  somewhat  in  its  characters,  and  probably 
also  in  its  composition.  But  that  variety,  which  from  its 
chemical  composition  I  place  here,  possesses  the  followbg 
characters : 

Colour  dull  greenish  grey. 

Texture  earthy;  fracture  uneven;  opaque;  rather  tough; 
sectile ;  feel  soapy ;  lustre  dull ;  hardness  1 ;  specific  gravity 
2*4448 ;  adheres  very  slightly  to  the  tongue.  When  put  into 
water  it  falls  to  powder. 

Before  the  blowpipe  fuses  into  a  grey  opaque  enameL  W\^ 
carbonate  of  soda  it  effervesces  and  melts  into  a  bead ;  trans- 
parent and  nearly  colourless  while  hot,  but  becoming  opaque 
and  buff  coloured  ivhen  cold.  With  borax  it  does  not  unite 
nor  tinge  the  transparent  globule  of  borax  with  any  colour. 
W^ith  biphosphate  of  soda  it  forms  an  opaque  frit,  half  fused. 

Its  constituents,  determined  by  my  analysis,  are  as  fol- 
low: 

Atoa». 

Water,             .  24-95  .  22-17  .  2-16 

Silica,               .  44-00  .  22  .  2-14 

Alumina,          .  23-06  .  10-25  .  1 

Lime,               .  408  .  1-16  •  0-11 

Magnesia,        .  200  .  0-80  .  0-07 

Protoxide  of  iron,  2-00  .  0-44  .  0*04 


100-09 
If  we  allow  that  the  lime,  magnesia,  and  protoxide  of  iron 
are  in  the  state  of  silicates,  and  if  from  their  small  quantity 
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they  be  o(Hiadered  as  only  accidental  constituents,  then  the 
specimen  of  fuller's  earth  here  described,  is  a  compound  of 

2  atoms  silica, 

1  atom  alumina, 

2  atoms  water ; 

or  it  is  a  hydrous  bisilicate  of  alumina.     Its  formuhi  will  be 
A1S«— 2Aq. 

I  received  from  Dr.  Holme  of  Montreal,  in  1833,  a  minerali 
which  he  informed  me  constitutes  a  rock  in  Magdalen  islands, 
situated  in  the  Gulf  of  St.  Lawrence. 

It  has  a  good  deal  of  resemblance  to  fuller's  earth.  Its 
colour  is  greenish  grey,  with  here  and  there  an  admixture  of 
brownish  yellow.  It  is  opaque ;  soft  enough  to  be  scratched 
by  the  nail ;  texture  earthy ;  dull ;  specific  gravity  2*51 7.  Its 
constituents  were  found  to  be  : 

Atoma. 


Silica,     . 

47-65     . 

23-82     . 

,     5-81 

Peroxide  of  iron, 

20-50     . 

4-10     . 

.     1 

Alumina, 

17-70     . 

7-84 

.     1-91 

Lfime, 

2-20     . 

0-62    . 

,     015 

Water, 

11-05     . 

9-82    . 

2-4 

99-10 
lliis  is  very  nearly 

2  atoms  bisilicate  of  alumina, 
1  atom  bisilicated  peroxide  of  iron, 
2^  atoms  water. 
It  is  therefore  fuller's  earth,  combined  with  half  an  atom 
of  bisilicated  peroxide  of  iron.     Its  symbol  is 

2AlS+fS«+2jAq. 

Sp.  22.  Davidsonite. 

This  mineral  was  discovered  by  Dr.  Davidson,  Professor  of 
Natural  History  in  the  Marischal  College,  Aberdeen,  in  the 
granite  quarry  of  Rubislaw,  near  Aberdeen,  constituting  a 
detached  mass  in  the  granite. 

Colour  greenish  yellow. 

Texture  foliated ;  cleaves  in  the  direction  of  the  faces  of  a 
four-sided  prism,  with  angles  of  86**  and  94®.  The  base  of 
the  prism  is  oblique,  and  inclined  at  an  angle  of  about  100®, 
but  it  is  not  smooth  enough  to  admit  of  accurate  measurement 

Translucent;  easily  frangible  ;  brittle. 

IIardne!9S  6*5;  specific  gravity  2*3629. 
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Before  the  blowpipe  per  se,  becomes  white,  but  does  not 
fuse.  With  carbonate  of  soda  fuses  imperfectly  into  a  white 
enamel.  With  borax  it  fuses  into  a  transparent  colourles 
glass,  having  a  silica  skeleton  in  tlie  centre.  With  biphosphate 
of  soda  the  same.  It  is  intimately  mixed  with  thin  plates  of 
mica,  from  which  it  is  difficult  to  free  it.  Hence  ihe  lime^ 
oxide  of  iron,  and  magnesia,  which  are  found  in  variable  pro- 
portions on  analyzing  it.  When  pure  the  constituents  seem 
to  be: 

Atomf. 

Silica,       .         66-59     .     33-29     .     2-33 
Alumina,  82-12     .     14-27     .     1 

Water,      .  1-30 


100-01 


It  is  a  compound  of 

2^  atoms  silica, 
1  atom  alumina. 

Sp.  23.  Lenzinite, 

This  mineral  was  first  described  and  analyzed  by  John,  who 
named  it  after  Lenzius,  a  German  mineralogist  of  his  acquain- 
tance.* It  was  first  observed  at  Kail,  in  Eifeld.  It  was 
afterwards  found  in  the  neighbourhood  of  St  Sever,  and  this 
variety  was  described  by  M.  Leon  Dufour,  and  analyzed  by 
Pelletier.f  It  is  this  last  variety  which,  from  its  chemical 
constitution,  is  placed  here. 

It  is  most  commonly  met  with  in  amorphous  masses,  from 
the  size  of  the  fist  to  that  of  the  head.  It  is  much  lighter 
than  limestone,  and  covered  externally  with  a  yellowish  brown 
coating  of  oxide  of  iron.     Internally  it  is  of  a  fine  dead  ooloor. 

It  is  an  opaque,  homogeneous,  compact  substance,  having  a 
fine  grain,  soft  and  soapy  to  the  touch.  It  is  capable  of 
receiving  a  polish  by  being  rubbed  with  the  finger. 

Specific  gravity  from  1-8  to  2*1,  according  to  John. 

Adheres  strongly  to  the  tongue  ;  sectile ;  fracture  con- 
choidal;  dull. 

When  dipt  into  water  and  then  held  near  the  ear,  it  craddes 
remarkably,  but  does  not  split  like  the  argillaceous  lenziniteof 
John. 


*  Ann.  des  Mines,  iv.  145. 
t  Annals  of  Philosophy  (second  series),  viii.  391. 
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WheD  heated  it  becomes  hard,  but  not  safficiently  so  to 
scratch  glass. 

Its  constituents,  according  to  Pelletier,  are 

Atomti 

Silica,  .         50     •     25  .     2*55 

Alumina,       .         22     .       9-77     .     I 
Water,  .        26    .     21-95    .     2-34 

96 
The  constituents  are 

2^  atoms  silica, 
1  atom  alumina, 
2|  atoms  water. 
But  the  specimens  of  lenzinite  analyzed  by  John  were 
composed  of 

Silica,  .         37-5    .     39 

Alumina,      .         37*5     .     35*5 
Water,         .         250     .     25 
Lime,  .        trace    •       0-5 


100  100 

The  mean  of  these  two  analyses  give  us 

Atoms. 

Silica,        .         19-12     .     1-17 
Alumina,  16-22     .     1 

Water,        .         22-22     .     1-37 
This  nearly  comes  to 

I  atom  silica, 
1  atom  alumina, 
1  atom  water; 
so  that  John's  lenzinite  is  a  simple  hydrous  silicate  of  alumina. 
From  this  it  is  obvious  that  either  the  two  minerals  are 
essentially  distinct,  or  lenzinite  is  not  a  chemical  compound. 
Indeed,  I  think  there  can  be  little  doubt  that  the  lenzinite  of 
John  is  merely  a  variety  of  Halloylite. 

Sp.  24.  Quatersilicate  of  Alumina. 

In  the  year  1826,  among  a  number  of  minerals  sent  me 
from  Mexico,  there  was  one  which  wus  ticketed  <^  Piedraen 
Barras?  Dipiro  de  Hauy?  De  cimophan."  This  ticket, 
without  giving  us  any  information  about  the  locality  of  the 
mineral,  gives  us  the  views  of  the  gentlemen  who  sent  it 
respecting  its  nature. 

Its  colour  is  yellowish  white. 
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Its  Structure  is  radiated ;  for  it  is  composed  of  imperfiNt 
oblique  four-sided  prisms,  diverging  slightly,  as  if  from  a 
centre.  The  surface  of  the  prisms  is  streaked  long^tudinallf, 
but  no  cleavage  is  perceptible  by  which  informatioii  might  be 
got  respecting  its  primary  form. 

Lustre  pearly.  When  pounded  it  separates  into  peirl 
coloured  flakes,  having  somewhat  the  appearance  of  tak: 
lustre  shining. 

Opaque,  or  only  very  slightly  translucent  on  the  edge% 
when  in  very  thin  fragments. 

Hardness  at  present  5 ;  but  when  it  was  first  put  into  my 
cabinet  it  was  softer  than  calcareous  spar,  or  under  3. 

Specific  gravity  2*688. 

Infusible  before  the  blowpipe  per  se« 

The  specimen  was  much  mixed  with  iron  pyrites. 

Its  constituents  were  found  to  be 


Silica, 

72-52     . 

AtOBM. 

36-26     .     3-99 

Alumina, 

20-44     , 

9-08     .     1 

Peroxide  of  iron. 

2-40     . 

0-48     .     0*05 

Water,     . 

3-40     . 

3*02     .     0*33 

98-76 
The  peroxide  of  iron  and  water,  from  the  minuteness  of 
their  quantity,  are  probably  only  accidental  ingredients.  Tlie 
mineral  is  composed  of 

4  atoms  silica, 
1  atom  alumina, 
or  it  is  a  quatersilicate  of  alumina.    Its  formula  will  be  AIS^ 
Claystone  is  not  unfrequently  a  quatersilicate  of  alaminai 
more  or  less  pure.     This  will  be  evident  from  the  followiag 
analysis  of  a  specimen  from  Germany. 

Its  specific  gravity  was  2*451.     Its  constituents  were  feniid 
to  be 


Silica, 

72-920     . 

Atoms. 

36-46     .     5-17 

Alumina, 

15-852     . 

704     .     1 

Protoxide  of  iron, 

3-080     . 

0-68     .     009 

Lime, 

2-000     . 

0-57     .     O-OS 

Potash, 

0-504     . 

0-08     .     0-01 

Soda,    . 

1-640     . 

0-41     .     0-06 

Water, 

4-000     . 

3-55     .     0*50 

99-996 
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It  is  obviously  composed  of 

1  atom  quatersilicate  of  alumina, 

^  atom  quatersilicates  of  iron,  lime,  potash  and  soda. 

Sect.  3.  Double  Anhydrous  Aluminous  Salts. 

These  saline  minerals  are  very  numerous,  amounting  to  no 
fewer  than  thirty-seven.  They  are  easily  distinguishable  from 
the  hydrous  double  aluminous  silicates  or  zeoliteSj  as  they  have 
been  called,  by  not  frothing  when  exposed  to  the  action  of 
the  blowpipe. 

Sp.  L  Cryolite^  or  Soda  Fluate  of  Alumina. 

This  mineral  has  been  hitherto  found  only  at  Arksat,  an 
aim  of  the  sea,  about  thirty  leagues  from  the  colony  of  Juliana 
Hope,  in  West  Greenland.  From  this  spot  it  was  brought  to 
Copenhagen,  where  it  lay  for  eight  or  nine  years  unnoticed, 
till  it  was  analyzed  by  Abilgaard,  about  the  end  of  the  last 
century. 

Colour  white,  sometimes  reddish  or  brownish;  streak 
white. 

It  has  not  been  observed  in  crystals ;  but  it  cleaves  parallel 
to  the  faces  of  a  right  rectangular  prism,  which  constitutes  its 
primary  form. 

Translucent,  or  semitransparent 

Lustre  vitreous,  slightly  inclining  to  pearly  upon  the  faces 
corresponding  to  the  base  of  the  prism ;  brittle. 

Hardness  2*25  ;  specific  gravity  2*949. 

Melts  when  held  to  the  flame  of  a  candle.* 

It  was  analyzed  by  Klaprothf  and  Vauquelin,:(  and  more 
recently  by  Berzelius,§  who  showed  it  to  be  anhydrous. 
From  100  parts  of  cryolite  he  obtained  24*4  alumina,  and  101 
fused  sulphate  of  soda,  equivalent  to  44*89  grains  of  soda. 
As  the  mineral  is  neutral,  these  bases  must  be  saturated  with 
fluoric  acid  (the  only  acid  found^in  it).  Hence  it  is  com- 
posed of 

Fluate  of  alumina,     87*055 
Fluate  of  soda,  58*915 


96*870 


*   H<>nce  the  name  from  n^vt,  cold,  because  it  melts  like  ice  when  applied 
ti>  the  Haine  of  a  candle.  f  Beitrage  iii.  207. 

I  Haiiy's  Mineralogic,  ii.  156. 
^  Rong.  Vet.  Acad.  Handl.  1823,  p.  316. 
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Now  this  approaches  very  nearly  to 

1  atom  fluate  of  alumina, 

1  atom  fluate  of  soda. 
The  fluate  of  alumina  and  fluate  of  soda,  when  separate,  vt 
each  soluble  in  water,  but  when  mixed  they  combine  and  be- 
come insoluble.  Hydrate  of  alumina,  when  mixed  with  fluate 
of  soda  in  solution,  carries  off  the  whole  acid  and  one-half  of 
the  soda,  leaving  the  other  half  in  a  caustic  state. 

Sp.  2.   Topaz^  or  Fluosilicale  of  Alumina. 

Physalite,  pyrophysalite. 

The  name  topazj  derived  from  an  island  in  the  Red  Sea,* 
where  the  ancients  used  to  find  topazes,  was  applied  by  them 
to  a  mineral  quite  different  from  the  modem  topaz.  Our  topu 
they  seem  to  have  distinguished  by  the  name  of  chrywoUte, 

The  topaz  of  the  moderns  is  found  only  in  primary  toAa; 
most  commonly  granite.  The  finest  crystals  come  from  the 
Uralian  and  Altai  mountains,  and  Kamschatka ;  from  Bmil, 
where  they  usually  occur  in  loose  crystals ;  from  Moda,  in 
Asia  Minor.  They  occur  also  at  Botany  Bay,  in  Germany, 
in  Cornwall,  in  the  mountainous  tract  at  the  western  extremity 
of  Aberdeenshire,  and  in  the  Down  mountains,  in  Ireland. 

Colour  whitCj-f  yellow,  green,  blue ;  generally  pale. 

It  occurs  both  massive  and  crystallized.  The  primary  form 
of  the  crystal  is  a  right  rhombic  prism. 

M  on  M'  124°  22',  according  to  the  measurement  of  Mr. 

W.  Phillips.     The  angles  of  the  base  F 


/ 


M 


M 


M' 


are  usually  replaced  by  tangent  planes 

/   causing  the  prism  to  terminate  in  a  foa^ 

sided  pyramid.     Sometimes  the  obtuse 

angles  are  replaced  by  two  planes,  in 

which  case  the  terminal  plane  P  is  not 

quite  obliterated;  so  that  the  crystal ter- 

'        minates  in  a  truncated  six-sided  pyramid. 

The  faces  of  the  prism  are  usually  striated  longitudinally* 

The  lateral  edges  are  frequently  replaced  by  one  or  more 

planes. 

Structure  foliated ;  the  folise  at  right  angles  to  the  axis  of 
the  prism ;  fracture  small  conchoidal,  or  uneven. 


*  It  got  its  name  from  r0ir«C«'>  to  seek,  because  the  island  was  often  sm^ 
rounded  with  fog,  and  therefore  difficult  to  find.     See  Plinii,  lib.  87t  c  8. 
f  The  Mina  Nova  topaz,  from  Brazil,  is  as  colourless  as  rock  cijstal. 
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Lustre  vitreous;  from  splendent  to  glimmering,  or  even 
dull. 

Transparent,  to  translucent  on  the  edges. 

Hardness  8 ;  specific  gravity,  as  determined  by  Mr.  Lowry, 
3-641.     Haidinger  states  it  at  3-499. 

In  a  strong  heat  the  faces  of  crystallization,  but  not  those 
of  cleavage,  become  covered  with  small  blisters,  which,  how- 
ever, immediately  crack.  With  borax  it  melts  slowly  into  a 
transparent  glass.  Its  powder  gives  a  green  colour  to  the 
tincture  of  violets. 

Those  crystals  which  possess  different  faces  of  crystalliza- 
tion at  opposite  ends  of  the  crystal,  acquire  different  kinds  of 
electricity  at  the  two  extremities,  when  heated.  By  friction 
topaz  acquires  positive  electricity. 

The  variety  called  pyrophysalite^  which  occurs  at  Finbo, 
three-quarters  of  a  Swedish  mile  from  Fahlun,  embedded  in 
gneiss,  has  a  white  colour  with  a  slight  shade  of  green.  It 
is  found  in  very  large  crystals.  Its  structure  is  foliated  in  one 
direction,  and  splendent.  The  cross  fracture  is  uneven  and 
glimmering.  It  is  translucent  on  the  edges.  In  its  other 
properties  it  agrees  with  topaz. 

Klaproth  first  ascertained  the  true  composition  of  this 
mineraL  It  was  afterwards  analyzed  with  much  care  by  Ber- 
zelius.  The  following  table  exhibits  the  constituents  accord- 
ing to  the  analysis  of  these  chemists : 


Silica, 
Alumina, 
Flooric  acid. 
Oxide  of  iron. 

« 

t 

t 

§ 

II 

35 

59 

5 

44-5 
47-5 

7 

0-5 

34-24 

57-45 

7-75 

34-01 

58-38 

7-79 

34-36 

57-74 

7-77 

99 

99-5 

99-44 

100-18 

99-87 

If  we  take  the  mean  of  Berzelius's  three  analyses,  which  cor- 
respond so  closely  with  each  other,  we  have  the  atomic  pro- 
portions of  these  constituent*;,  as  follow  : 


•   Klaproth,  Bcitrage,  iv.  166.     The  Saxon  topaz. 

f   Klaproth.     Ibid.     The  Brazilian  topaz. 

X   Berzelius,  Afhandlingar,  iv.  236.     The  Saxon  topaz. 

§  Berzelius.     Ibid.     The  Brazilian  topaz. 

II    Beixelins.     Ibid.     The  pyrophyialite. 
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AtOOAi 

Silica,         .         .         17-1     .     2-66 
Alumina,     .         .         25*71  •     4 
Fluoric  acid,        .  6-21  .     O^oe 

The  silica  is  rather  less  than  three  atoms;  but  if  we  take 
into  account  the  difficulty  of  obtaining  the  whole  silica  in  • 
mineral  containing  fluoric  acid,  and  that  the  amount  obtained 
by  Klaproth  exceeds  that  of  Berzelins,  we  may  perhapii 
without  much  hesitation,  admit  that  topaz  is  a  compound  of 
3  atoms  silicate  of  alumina, 
1  atom  fluate  of  alumina. 

Sp.  3.  Pycnite^  or  Scharlous  Beryh 

Schorlite,  stangenstdn. 

This  mineral  was  originally  considered  by  Werner  as  • 
variety  of  beryl.  ELauy  united  it  with  topaz ;  but  without 
sufficient  reason.  It  is  found  at  Altenberg,  in  Saxony,  form- 
ing one  of  the  constituents  of  a  rock  composed  chiefly  of 
quartz  and  mica.  Other  localites  have  been  pointed  out  in 
Bavaria,  Bohemia,  France,  Norway,  and  Siberia. 

Colour  dull  yellowish,  or  reddish  white. 

It  is  found  in  long  six-sided  prisms,  which  are  striated 
longitudinally.  The  prisms  are  often  closely  aggr^ated 
laterally,  and  exhibit  transverse  rents  but  do  not  appear  to 
possess  a  regular  structure. 

Translucent. 

Brittle,  and  may  be  easily  broken  across  the  prism.  This 
renders  it  difficult  to  determine  its  hardness;  but  it  scratches 
quartz. 

Lustre  shining,  resinous. 

Specific  gravity,  as  determined  by  Bucholz,  firom  3*503  to 
3-530. 

Before  the  blowpipe  on  charcoal  it  does  not  fuse.  With 
borax  it  melts  slowly  into  a  transparent  glass.  It  becomes 
electric  by  exposure  to  heat. 

Its  constituents,  as  determined  by  the  analysis  of  Berzelins, 
are  as  follow : —  Atomt. 

Silica,  .         .         38-43     .     19-21     .     5-93 

Alumina,      .         .         51-00     .     22-66     .     7 
Fluoric  acid,        .  8*84     .       7-08     •     2-18 


98-27* 
*  Afhandliiigar,  iv.  251. 
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These  atomic  proportions  correspond  with 

6  atoms  silicate  of  alumina, 

1  atom  bifluate  of  alumina, 
^hich  must  therefore  be  considered  as  exhibiting  the  con- 
stitution of  this  mineral. 

Sp.  4.  AmblygoniteJ* 

This  mineral  has  been  hitherto  observed  only  at  Chursdorf, 
Penig,  in  Saxony,  where  it  occurs  in  a  gpranite  along 

th  tourmaline  and  topaz.  It  was  first  recognised  as  a  pecu- 
species  by  Breithaupt. 

Colour  greenish  white,  passing  into  light  mountain  and 
^landine  green ;  streak  white. 

It  occurs  in  rhombic  prisms  of  106®  ICV  and  73®  SCK,  which 

8  rough  externally.  It  cleaves  parallel  to  the  hce^  of  the 
>rism  with  brilliant  surfaces.  But  the  position  of  the  base 
if  the  prism,  whether  right  or  oblique,  has  not  been  ascer- 
ained« 

Fracture  uneven. 

Lustre  vitreous,  inclining  to  pearly. 

Semitransparent  to  translucent. 

Hardness  6 ;  specific  gravity,  as  determined  by  Breithaupt, 
'torn  3  to  3-04. 

Before  the  blowpipe  it  is  easily  fusible,  intumesces,  and  is 
converted  into  a  white  enamel. 

Breithaupt  sent  a  specimen  of  it  to  Berzelius,  who  analyzed 
t,  and  in  a  letter  to  Breithaupt,  says,  that  it  contains  1 1  per 
rent  of  lithia,  and  that  the  other  constituents  are  alumina, 

id  phosphoric  acid,  with  a  little  fluoric  acid  ;f  and  in  his 
)aper  on  the  Mineral  System,  published  in  1824,^  he  states 
he  constituents  to  be  L*P+AHPh'.  This  formula  turned 
nto  numbers,  and  using  Berzelius's  atomic  weights,  gives 
us 


Atoms. 

Phosphoric  acid, 

35-69 

.     7-93     .     1-52 

Alumina, 

25-69 

.  11-41     .     219 

Lithia, 

9-11 

.     3-20     .     1 

70-49 

*  Named  probably  from  mmCxw,  blunts  and  ytt^n,  cm  angle. 

f  Gilbert's  Annalen,  Ixv.  322. 

X    Kong.  Vet.  Acad.  Hand).,  1824,  p.  136. 
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This  IS  obviously 

2  atoras  diphosphate  of  alumina, 

1  atom  diphosphate  of  lithia. 
Hence  the  formula  will  be  2Al«f»h+L«Ph. 

Sp.  5.  Fibrolite.^ 

This  mineral  is  found  accompanying  crystals  of  cornndom 
in  the  Carnatic,  and  is  a  component  part  of  the  granite,  which 
is  the  matrix  of  the  corundum  of  China.  It  was  first  distin- 
guished as  a  peculiar  species  by  Count  Bournon. 

Colour  white,  or  dingy  grey. 

Texture  fibrous.     Hence  the  name. 

Cross  fracture  compact. 

Seldom  crystallized.  But  Count  Bournon  met  with  it  in 
right  prisms  with  rhombic  bases,  having  angles  of  10<P  and 

Rather  harder  than  quartz. 

Specific  gravity,  according  to  Bournon,  3'214. 

Internal  lustre  vitreous. 

It  acquires  negative  electricity  by  friction.  When  two 
pieces  are  rubbed  they  give  out  a  dark  red  phosphorescent 
light 

Its  constituents,  as  determined  by  the  analysis  of  Chenevix, 
are 

AUnnf. 

Silica,  .         38  .19  .3 

Alumina,     .         58*25     .     25-88     .     4-08 
Trace  of  iron. 


96-25 
These  atomic  numbers  correspond  with 

2  atoms  silicate  of  alumina, 

]  atom  disilicate  of  alumina. 
The  formula  is  2A1S+A12S. 

Sp.  6.  Nepheline. 

Sommite,  davyne^f  covellinitc,  beudontite. 

This  mineral  has  been  hitherto  found  only  in  the  cayities  ofn 

♦  Named  by  Bournon  from  its /ibrous  structure, 
f  From  the  experiments  of  Mitcherlich  it  appears,  that  the  dafyne  of 
Monticelli  and  Covelli  agrees  in  the  crystalline  form,  and  ia  its  chenieil 
constitution  with  nepheline,  if  we  except  the  presence  of  a  little  chkridi 
of  calcium.     See  Ann.  des  Mines  (third  series),  iv.  218. 
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ranular  limestone  in  that  part  of  Vesuvius  called  Monte 
lomma,  and  in  the  lava  of  Capo  di  Bove,  near  Rome. 

Colour  greyish,  or  greenish  white ;  streak  white. 

It  occurs  in  grains,  or  in  small  regular  six-sided  prisms,  of 
ch   the   terminal   edges   are   sometimes   replaced.     The 
ir  six-sided  prism  is  considered  as  the  primary  form. 

t      ture  conchoidal ;  surface  smooth  and  even. 

L      re  vitreous ;  transparent  to  translucent ;  britde. 

Hardness  2*5 ;  specific  gravity,  as  determined  by  Roget 
nd  Dumas,  3-270.* 

Before  the  blowpipe  on  charcoal  the  edges  are  rounded  off. 
t  yields  a  colourless  and  vesicular   glass,   but   cannot  be 

Ited  into  a  perfect  globule. 

Fragments  of  it  thrown  into  nitric  acid  lose  their  transpar- 
Dcy  and  assume  a  nebulous  appearance.  This  suggested  to 
lauy  the  name  nepheline.f 

Its  constituents,  by  the  analysis  of  Arfvedson,  are  the 
>llowing : — 

Atomc 


Silica, 

44-11     . 

2205     . 

.     4-31 

Alumina, 

33-73     . 

15 

.     2-93 

Soda, 

20-46     . 

511 

.      I 

Moisture,     . 

0-62 

98-92t 
This  corresponds  with 

3  atoms  silicate  of  alumina, 

1  atom  silicate  of  soda. 
ITie  formula  is  3A1S+NS. 

Sp.  7.  Sodalite. 

Hauyne,  Doseanc,  spinellanc. 

This  mineral  was  discovered  by  Sir  Charles  Gieseck^  at 
Canerdluersuk,  a  narrow  tongue  of  land  in  latitude  61®,  West 
frcenland,  where  it  occurs  in  a  mica  slate.  It  was  after- 
rards  observed  on  the  slope  of  Mount  Vesuvius  by  Count 
iorkowsky. 

Colour  green,  greenish  white,  passing  into  greyish  and 
now  white  ;  streak  white. 

Massive    and    crvstallized    in    rhomhoidal    dodecahedrons, 

♦  Annals  of  Phil()«opliy  (second  scries),  iii.  39*2. 

f  From  w^iXn,  a  cloud. 

t   Kong.  Vet<•n^.  Acad.  Hand!.,  1^*21.  p.  \J0. 

I.  S 
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which  has  been  considered  as  the  primitive  form.  But  tie 
sodalite  of  Vesuvius  when  crystallized  has  usually  18  iaoei; 
namely,  those  of  the  cube  (elongated)  and  those  of  the  dode- 
cahedron ;  and  in  some  of  the  crystals  all  the  edges  are 
replaced  by  tangent  planes.* 

Fracture  conchoidal,  uneven. 

Lustre  vitreous ;  translucent ;  brittle ;  hardness  5*75 ;  spe- 
cific gravity  from  2-295  to  2-378. 

Before  the  blowpipe  it  melts  with  intumescence,  and  the 
development  of  air  bubbles  into  a  colourless  glass  bead*  Widi 
borax  it  melts  with  difficulty,  and  only  when  added  in  smll 
proportions. 

Soluble  in  muriatic  acid  and  in  nitric  acid. 

The  constituents  of  this  mineral,  according  to  the  different 
analyses  hitherto  made,  are  as  follow : — 


Silica, 

t 

t 

§ 

n 

1 

50-98 

38-52 

3600 

44-87 

33-75 

Alumina, 

27-48 

82-00 

23-75 

35-50 

27-64 

Lime, 

2-70 

— 

_ 

~» 

— « 

Protoxide  of  iron, 

100 

0-25 

012 

..i- 

... 

Soda,        • 

2550 

2500 

27-60 

26-28 

20^ 

Muriatic  acid, 

3-00 

6-75 

5-30 

1-29 

Volatile  matter, 

2-10 

— 

— 

— 

100-30 

100 

96-24 

100-78 

100^7 

If  we  take  the  mean  of  Ekeberg's  results  and  my  owD|  we 
find  sodalite  is  composed  of  the  following  atomic  quantities :— 


Atoms. 

3 

2-12 
1-01 
0-17 


Silica  18-63     . 

Alumina,  13-21     . 

Soda,  .  6-31     . 

Muriatic  acid,  1-08     . 

It  is  obvious  that  the  constituents  are 

2  atoms  silicate  of  alumina, 

1  atom  silicate  of  soda, 

^th  atom  muriate  of  alumina. 

•  See  HaidiDger's  description,  Edinburgh  Journal,  xiii.  282. 
f  By  my  analysis.     Specimen  from  Greenland. 
t  Ekeberg.     Specimen  from  Greenland. 

9  Borkowski,  Gilbert's  Annalen,  Ixiii.  882.     The  loss  was   donbtloi 
muriatic  acid.     From  Vesuvius. 
II  Arfvedson,  Kong.  Vet.  Acad.  Handl.,  1821,  p.  J53.     From  Vesinii- 
f  Wachtmeister,  Ann.  des  Mines,  zii.  284. 
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y  the  last  ingredient  is  only  accidentally  present 
e  formula  will  be  2A1S+NS. 

nineral  analyzed  by  Wachtmeister  seems  to  have  been 
line,  or  at  least  to  approach  the  nature  of  that  mineral. 
>n's  analysis  approaches  the  first  two.  Borkowski's 
om  all  the  rest. 

Sp.  8.  Idocrase.^ 

Egrane,  loboite,  vesuvian,  wiluite,  firugorditc. 

mineral  was  first  observed  in  the  lava  from  Vesuvius 
a ;  but  it  was  afterwards  found  in  primary  rocks  in 
)arts  of  the  world.  That  found  at  Egra,  in  Bohemia, 
in  much  larger  prisms  and  less  perfectly  crystallized, 
name  of  egrane.  Nordenskiold  gave  the  name  of 
Ee  to  a  variety  occurring  in  a  lime  quarry  at  Frugord, 
nd. 

various  shades  of  brown,  passing  into  leek  green, 
>  green,  olive  green,  and  oil  green;  streak  white, 
bund  occasionally  massive,  but  most  commonly  crys- 

The  primary  form  is  a  right  square  prism*     The 
d{       )f  the  prism  are  frequently  replaced  by  tangent 

lich  sometimes  increase  so  much  as  nearly  to  obli- 

primary  planes  of  the  prism.     These  new  feces 

gles  of   135"^  with  the  primary  feces  of  the  prism. 

ninal  edges  of  these  new  faces  of  the  prism  are  often 

by  new  planes  making  angles  of  about  127**  with 

eral  faces.     These  new  faces  when  they  obliterate 

f  of  the  prism,  constitute  a  four-sided  pyramid  with 

le  prism  terminates.     But  I  have  never  observed  this 

complete.     A  portion  of  the  base  of  the  prism  always 

i  vitreous,  but  often  inclining  to  resinous,  especially 

iriety  called  egrane  ;  fracture  uneven. 

ransparent   to    translucent   on    the    edges;    refracts 

less  6  ;  specific  gravity  from  3*349  to  3-399. 

2  the  blowpipe  fuses  with  ebullition  into  a  yellowish 

?nt  glass. 

ise    was   analyzed    by   Klaproth,f   Borkowski,^   and 

ulm,  I  see,  and  s(««^<r,  mixture.     Because  its  crystalline  forms 
liiiderable  resemblance  to  that  of  several  other  minerals. 
(>,  ii.  32.  X  Annals  of  Philosophj,  zt.  146. 
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Nordenskibld.'^  But  the  most  elaborate  analyses  are  those 
made  by  Magnus  in  183 l.f  The  following  table  exhibits  the 
result  of  these  analyses  : — 


Silica,  .... 

t 

i 

II 

% 

37-859 

37-178 

38-519 

37-658 

Alumina, 

23-530 

18-107 

20063 

17-695 

Protoxide  of  iron, 

8-992 

4-671 

3-420 

6-489 

Lime, 

29-681 

85-791 

32-411 

31-896 

Magnesia, 

i    5-208 

0-773 

2-987 

4-587 

Protoxide  of  manganese. 

1-495 

0-018 

0-499 

Potash, 

— 

— 

— 

traee 

99-770  980 15  197-418  -98-774 

The  mean  of  these  four  analyses  gives  us  the  foUowing 
atomic  proportions  of  the  constituents  : — 

Atomi. ' 

Silica,  .        .         1877 

Alumina,       .         .  8-82 

Protoxide  of  iron,  1-03 

Lime,  .         .  9'27 

Magnesia,    .         .  1-10 

Protoxide  of  manganese,  0-15 
The  bases  amount  to  20-37  atoms,  and  therefore  eaueed 
the  silica  by  1-6  atom.  But  the  magnesia  and  protoxide  of 
manganese  vary  so  much  in  the  different  analyses  that  we 
cannot  avoid  considering  them  as  accidental.  If  so  idocme 
consists  of  simple  silicates,  and  including  the  protoxide  of  iraa 
along  with  the  alumina,  it  is  obviously 

1  atom  silicate  of  alumina, 
1  atom  silicate  of  lime. 
Its  formula  is  AlS+CalS. 

Sp.  9.  Grossidarite^**  or  Green  Garnet 
This  mineral  was  first  observed  in  Siberia  in  the  year  1199% 
by  Councillor    Laxman,   during  his  journey   through  that 

•  Bidrag,  p.  80.  f  Poggendorrs  Aimalen,  xxi.  50. 

t  The  specimen  was  from  Vesuvius. 

§  The  specimen  was  from  Slatoust  in  the  Uralian  roountuns. 

II  The  specimen  was  from  the  Bannat. 

T  The  specimen  was  from  Egg.  The  analysis  was  conducted  by  fiw^JJ 
the  mineral  which  renders  it  soluble  in  acids.  It  was  then  diMolted  ^ 
muriatic  acid. 

**  From  its  resemblance  in  colour  to  a  green  gooseberry. 
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y  and  was  first  made  known  to  mineralogists  by  Pallas 
M  volume  of  his  New  Nordische  Beytrage^  published 
•  It  was  named  by  Werner  from  some  resemblance 
e  fiuicied  he  perceived  between  it  and  a  green  goaee^ 

ir  asparagus  green. 

ys  in  crystals.  The  primary  form,  is  the  rhombic 
edron,  the  fiices  of  which  are 
to  each  other  at  angles  of  120^. 
lierto  that  primary  form  has 
'  been  observed  in  the  grossu- 
The  form  which  it  usually 
I  is  a  twenty-four-sided  almost 
d  crystal,  usually  known  among 
og^sts  by  the  name  'of  leucite 
It  will  be  obtained  when  the 
f  the  primary  dodecahedron  are 
1  by  tangent  planes,  and  when 
lanes  increase  in  size  so  much 
(literate  the  original  £Bu;es  of  the 
r  crystal.  In  general  the  origi- 
is  are  not  quite  obliterated, 
re  resinous,  dull  to  shining, 
ture  between    conchoidal    and 

a 

islucent 

Iness  6'75 ;  specific  gravity  3*372,  as  determined  by 
th,  to  3*64,  as  determined  by  TroUe  Wachtmeister. 
ses  no  weight,  nor  does  it  change  its  appearance  after 
1.  Before  the  blowpipe  thin  splinters  of  it  have  their 
oiinded  off,  but  it  does  not  completely  fuse, 
following  are  the  constituents  of  a  specimen  of  grossu- 
:om  Kamtschatka,  analyzed  by  TroUe  Wachtmeister : 


Silica,  .         40-55 

Alumina,       .         .         20-10 
Protoxide  of  iron,  5*00 

Protoxide  of  manganese,  0-48 
Lime,  .         .         34-86 


Atom*. 

20-27 
8-93 
1-11 
0-10 
9-95 


100-99' 


*  Kong.  Vet.  Accid.  Hand].,  18*2;3,  p.  141. 
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The  atoms  of  the  bases  amount  to  20*09»  while  thoie  of 
silica  are  20*27.  It  is  evident  from  this  that  gronularite 
consists  of  simple  silicates.  Uniting  the  protoxide  of  iron  to 
the  alumina  it  becomes  very  nearly  equal  to  the  atoms  of 
lime.     Hence  the  mineral  must  be  a  compound  of 

1  atom  silicate  of  alumina, 
1  atom  silicate  of  lime.* 

This  is  precisely  the  constitution  of  idocrase*  Yet  the 
crystalline  shape,  and  the  hardness  of  the  two  minends 
differ  as  much  as  those  of  arragonite  do  from  calcareooi 
spar.f 

Sp.  10.  MelanitefX  or  Black  Garnet. 

This  mineral  was  observed  first  at  Frescati  near  Rome,  and  at 
Monte  Somma  near  Naples,  and  was  arranged  sometimes  witk 
garnet  and  sometimes  with  tourmalin,  till  Werner  gave  it  the 
name  of  melanite  (from  its  colour),  and  constituted  it  a  peco* 
liar  species.  Since  that  time  it  has  been  observed  in  ybtiooi 
other  localities,  particularly  in  Bohemia  and  the  United  Statn 
of  America. 

Colour  velvet  black ;  sometimes  inclining  to  grejrish  Uaok. 

It  is  usually  crystallized.  The  primary  form  is  the  rhom- 
boidal  dodecahedron  or  garnet  crystal.  But  in  every  tpeci- 
men  which  I  have  seen,  the  edges  of  the  dodecahedron  are 
replaced  by  tangent  planes,  making  a  twenty-four  sided  figure 
similar  to  tliat  of  grossularite. 

The  lustre  is  rather  inclined  to  resinous.     When  the  snr- 

*  Cyprine  from  Tellemarken,  in  Norway,  is  merely  a  variety  of  groM- 
larite.  Its  colour  is  green,  and  its  specific  gravity  8*2278.  The  ookmr 
has  been  ascribed  to  copper,  but  I  could  not  detect  a  particle  of  that  melil 
in  it.     Mr.  Richardson  analyzed  it  in  my  laboratory,  and  obtained, 

Atomi. 
Silica,  38-80     .     19*4 

Alumina,    .  20*40     .       9*06 

Protoxide  of  iron,  8*35     .       1*85 

Lime,  .         .        32*00     .       9*14 


99*55 

These  numbers  approach  so  nearly  to  the  analysis  of  TVolle  Wicbt- 
meistcr,  that  no  doubt  can  exist  respecting  the  identity  of  the  two  minenb 
analyzed. 

'I'  Were  wc  to  adopt  the  cube  as  the  primary  form  we  might  deduce  from 
it  the  crystals  of  both  species.  But  the  suite  of  crystals  belonging  to  etch 
is  very  different. 

X  From  /uiXftf.  Mack. 
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face  18  smooth  it  is  shining,  when  rough  it  is  dull,  or  at  most 
only  glistening. 

Fracture  flat  and  imperfect  conchoidal ;  opaque. 

Hardness  6*75 ;  specific  gravity  from  3*157  to  3*730. 

Not  altered  by  ignition.  Before  the  blowpipe  the  edges 
are  rounded  off,  bnt  it  cannot  be  fused  into  a  globule*  The 
constituents  of  a  very  pure  specimen  of  melanite  from  Arendal 
analyzed  by  Trolle  Wachtmeister,  are  as  follow : 

Atomt. 

Silica;            .  42-460  .  21*22 

Alumina,       .  22*475  .  9*99 

Protoxide  of  iron,  9*292  .  2*06 

Protox.  of  manganese,  6*273  .  1*39 

Magnesia,     .  13-430  .  5*37 

Lime,            .         .  6*525  .  1*86 


1 00-445  • 
The  atoms  of  the  bases  amount  to  20*67,  while  the  atoms  of 
silica  are  21*22.     Hence  the  mineral  consists  of  simple  sili- 
cates.    Of  these  bases  the  alumina  constitutes  very  nearly 
one  lial£     Hence  the  constituents  are 

1  atom  silicate  of  alumina, 

1  atom  (II  magnesia-f^^^r  oxide  of  iron-{-:^^^  lime-{-/^  oxide 
of  manganese)  combined  with  one  atom  of  silica.  The  for- 
mula is 

AlS+(5JMg+,V+ACal+Amn)S. 

The  magnesia,  oxide  of  iron,  lime,  and  oxide  of  manganese, 
are  to  each  other  nearly  as  the  numbers  4,  1^,  1^,  1. 

Dark  reddish  brown  garnet  (what  is  usually  distinguished 
by  the  name  of  common  garnet)  is  perhaps  a  more  decided 
chemical  compound  than  the  melanite,  and  the  true  type  of 
this  species. 

Its  colour  is  dark  red  or  reddish  brown.  Its  specific  gra- 
vity varies  from  4*236  to  3*90.  It  has  the  regular  rhom- 
boidal  dodecahedral  form  which  characterizes  the  garnet.  Its 
constituents,  determined  by  the  analysis  of  Wachtmeister,f 
are 


•  Kong.  Vet  Acad.  Handl.,   18dd,  p.  138.     lU  tpeciiic  g^vity  was 

3i:>7. 

t  Konjjr.  Vet.  Acad.  Handl.,  182:},  p.  12*2. 


264 


ALUMINUM* 

■; 

* 

t 

t 

Silica,           .         .         40-60     . 

42-51     . 

39-66 

Alumina,       .         .         )9'95     . 

1915     . 

19-66 

Protoxide  of  iron,          33- 93     . 

38-57     . 

89-68 

Protox.  of  manganese,     6-69     . 

5-49     . 

1-70 

Lime, 

1-07     . 

— 

101-)7         101-79        100-70 
Taking  the  mean  of  these  three  analyses,  we  have  the  atomic 
proportions  of  the  constituents  of  common  garnet  as  follow: 

Atoniiw 

Silica,  .  .         20*46 

Alumina,       .  .  8*70 

Protoxide  of  iron,      .  7*94 

Protoxide  of  manganese,      1*02 
Lime,  .  .  0-30 

The  atoms  of  silica  are  20*46,  while  those  of  the  bases  amonnt 
only  to  17*96.  Thus  there  is  an  excess  of  2j-  atoms  of  silica. 
This  excess  is  probably  accidental,  for  it  does  not  hold  vitk 
garnets  in  general.  If  we  include  the  oxide  of  manganese 
along  with  the  oxide  of  iron,  the  atoms  of  oxide  of  iron  aie 
very  nearly  equal  to  those  of  alumina.  Hence  the  constito- 
ents  of  common  garnet  are 

1  atom  silicate  of  alumina, 
1  atom  silicate  of  iron. 

Sp.  11.  Garnet 

Precious  garnet,  alinaiidinCy  aplome,  greenlandite,  pyremute,  csrimode 

of  the  ancients. 

This  important  mineral  varies  so  much  in  its  colour,  specific 
gravity,  and  chemical  constitution,  that  there  cannot  be  a  doobt 
that  it  is  for  the  most  part  a  mixture  of  various  minerals  having 
the  same  crystalline  form  but  a  different  chemical  constitution. 
The  minerals,  by  the  mixture  or  combination  of  which  it  is 
formed,  are  three,  namely, 

*  The  specimen  from  Engso.  The  colour  dark  red,  inclimng  to  Tiolek 
and  muddy.     Lcucitc  crystal.     Specific  gravity  4*236. 

t  From  New  York.  In  regular  rhombic  dodecahedrons.  Colour  Tiolet 
red ;  specific  gravity  3 "90. 

X  From  Fahlun.  Colour  dark  reddish  brown.  Occurs  in  veiy  Ifig* 
rrystaU,  weighing  sometimes  10  or  12  pounds.  Specific  gravity  4% 
analysis  by  Hiahigcr.     Afhandlingar,  4*385. 
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1  Grossularite,  composed  of  AIS+CS. 

2  Common  garnet,  composed  of        AIS+iB. 

3  Colophonite,  of        .  .         CS+j^. 

t  consequence  of  this  mixture  is,  that  garnet  consists  of 
e  different  silicates  in  various  proportions ;  namely, 

1  Silicate  of  alumina, 

2  Silicate  of  lime, 

3  Silicate  of  iron, 

I  in  some  cases  there  is  a  fourth  silicate  present,  namely, 

4  Silicate  of  manganese. 

he  colour  of  the  precious  garnet  {cdmandinej  or  green-- 
'ite)  is  always  red ;  of  the  common  garnet,  reddish,  yellow- 
greenish,  or  blackish  brown ;  of  pyrope,  blood  red* 
urnet  occurs  most  commonly  crystallized,  and  the  primary 
I  is  the  rhomboidal  dodecahedron,  figured  in  page  261. 
edges  are  often  replaced  by  tangent  planes,  which  pro- 
i  ultimately  the  leucite  crystal  of  24  trapezoidal  faces, 
se  two  shapes  often  appear  together  constituting  a  crystal 
36  faces. 

Tuctnre  foliated  and  the  cleavage  faces  parallel  to  those  of 
>rimary  form.     Fracture  uneven  or  conchoidal. 
istre  vitreous,  in  some  varieties  inclining  to  resinous, 
ransparent  to  translucent ;  sometimes  opaque  or  nearly  so. 
ardness  from  6*5  to  7*5. 
)ecific  gravity  from  4*208  to  3*  157. 
?fore   the  blowpipe  it  fuses  easily  into  a  dark-coloured 
ule. 

great  number  of  analyses  (at  least  30)  of  different  varie- 
of  garnet  have  been  made,  especially  by  Trolle  Wacht- 
ter,*  Klaprothjf  Bucholz,  Hisinger,J  Rothoff,§  and  Lau- 
;|1  but  the  only  conclusion  that  can  be  safely  drawn  from 
J  analyses,  is,  that  garnet  is  a  mixture  in  various  propor- 
of  the  three  minerals  above  specified,  which  having  the 
!  primary  form,  are  capable  of  mixing  and  of  producing 
als,  having  always  the  same  shape  or  some  modification 

Sp.  12.  Essonite. 

Cinnamon  stone,  kanelstein. 

bis  mineral  has  been  hitherto  found  only  in  Ceylon  and 

Long.  Vet.  Acad.  Handl.,  1823,  p.  122. 

Jeitrage.  ii.  16,  22  :  v.  168. 

ifhandlingar,  iv.  385  :  ii.  153. 

kfhiiudlingar,  iii.  324.  |j  Hauy's  Mineralogic,  ii.  538. 
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the  United  States.  It  is  usually  assodated  with  table  q»r 
and  quartz,  and  occurs  in  primary  rodcs,  moat  commonly 
gneiss. 

Colour  intermediate,  between  hyacinth  red  and  orange 
yellow. 

It  has  never  been  observed  in  crystals  but  only  in  granular 
masses. 

Lustre  between  vitreous  and  resinous. 

Fracture  flat  conchoidal ;  no  distinct  cleavage  perceptible. 

Semitransparent  to  translucent. 

Hardness  6*5;  specific  gravity  3-631. 

Captain  Lehunt  analyzed  it  several  times  in  my  laboratory. 
The  result  of  his  investigations  was  as  follows : 


Silica, 

39-826     . 

19-91 

Lime, 

30-574     . 

8-78 

Alumina, 

20-141     . 

9-07 

Protoxide  of  iron, 

9-459     . 

2-10 

100-000 
The  atoms  of  bases  are  19*90,  and  those  of  silica  19-91 
Hence  the  mineral  consists  of  simple  silicates. 

The  constituents  being  the  same  as  in  garnet  and  in  tlie 
same  proportions,  it  is  probable  that  cinnamon  stone  is  merely 
a  mixture  of  the  three  minerals  which  constitute  garnet  If 
we  were  to  consider  it  as  a  peculiar  species,  it  would  be 

6  atoms  silicate  of  iron, 

25  atoms  silicate  of  lime, 

26  atoms  silicate  of  alumina ; 
Or  very  nearly 

1  atom  silicate  of  iron, 

4^  atoms  silicate  of  lime, 

41  atoms  silicate  of  alumina.* 

Sp.  13.  Brown  Manganese  Garnet. 

The  locality  of  this  mineral  is  Franklin,  Sussex  Countft 
New  Jersey.  The  only  specimen  which  I  have  seen  was  seat 
me  by  Dr.  Torrey  from  New  York. 

Colour  tombac  brown. 

Texture  granular.  The  specimen  consists  of  a  congeries  of 
imperfect  crystals.    The  crystals  have  the  aspect  of  four-sided 

*  The  result  of  other  analyses  hitherto  made  of  essonite  appraachei » 
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oblique  prisms,  with  angles  of  about  HI''  and  69%  terminated 
by  four-sided  pyramids. 

Hardness  6*75. 

Brittle,  and  very  easily  frangible. 

Lustre  resinous,  glistening. 

Opaque,  or  only  translucent  on  the  edges.  Specific  g^vity 
3-829. 

I  found  the  constituents 


Silica, 

• 

33-716    . 

16-86 

Lime, 

• 

25-884     . 

7-39 

Alumina, 

• 

7-972    . 

S-54 

Protoxide  of  iron, 

• 

15-840     . 

3-52 

Protoxide  of  manganese, 

16-704     . 

3-71 

Water, 

. 

0-080 

100-196 
The  atoms  of  the  bases  are  18*16,  while  those  of  silica  are 
only  16*86.     This  excess  makes  it  possible  that  one  of  the  bases 
may  be  in  the  state  of  subsesquisilicate.     But  if  we  admit  the 
excess  to  be  accidental,  then  die  mineral  will  be  composed  of 

2  atoms  silicate  of  lime, 
1  atom  silicate  of  alumina, 
1  atom  silicate  of  iron, 
1  atom  silicate  of  manganese. 
It  is  therefore  of  a  more  complicated  nature  than  any  of  the 
different  garnets   hitherto  analyzed,  and  may  probably  be 
entitled  to  rank  as  a  peculiar  species. 


Demr  that  giren  in  the  text,  that  I  did  not  think  it  necessary  to  introduce 
tbem.     The  following  table  will  show  the  most  important  of  these  analyses : 


Silica,          .... 

* 

t 

t 

§ 

38-8 

41*87 

40006 

41*24 

Alumina,     .... 

21-2 

20-57 

22-996 

2408 

Lime,           .... 

31-25 

33*94 

80-573 

24*76 

Peroxide  of  iron, 

0-50 

3-93 

3-666 

7-02 

Potash,        .... 

_^ 

_^_ 

0-589 

— 

Magnesia  with  Manganese, 

— 

0*39 

trace 

0-92 

Water 

— 

— 

0-326 

0-91 

97-75 

100*70 

98*156 

98*93 

*  KUprotb,  Beitnige.  v.  1 38. 

t  .^rfvMlMn,  Konf(.  Vrt.  Acad.  Handl.,  \f^f  p.  H7. 

\  C.  (f.  Gnielin,  Kdin.  Jour.  xi.  \29. 

^  Nnrdrnftkiold,  Hidmif,  p.  14. 
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Sp.  14.  PyropeJ^ 

Bohemian  garnet. 

The  term  pyrope  was  applied  by  Werner  to  what  had  been 
previously  known  by  the  term  Bohemian  gamely  because  it 
occurs  in  the  mountains  on  the  south  side  of  Bohemia,  espe- 
cially Meronitz,  Podsedlitz,  Chrastian,  Trziblitz,  and  Sdiep- 
penthal,  where  it  is  imbedded  in  trap  tuff  and  wacke.  A 
mineral  also  occurs  at  Ely,  in  Fife,  in  trap  tuff,  which  has  been 
considered  as  pyrope,  though  I  am  not  aware  that  it  has  ever 
been  subjected  either  to  a  rigid  mineralogical  or  chemical 
examination. 

Colour  dark  blood  red,  which  when  held  between  the  eye 
and  the  light  falls  strongly  into  yellow. 

It  occurs  usually  in  roundish  or  angular  grains,  but  it  has 
been  found  also  crystallized ;  and  M.  Zippe  informs  us  tbat 
M.  Moteglek  has  a  regular  crystal  of  it  in  his  museum  firom 
the  Isergebirge.     The  primary  form  is  the  cube,  or  at  leasta 
right  prism  with  a  square  base.l 
No  cleavages  can  be  perceived  in  it. 
Fracture  conchoidal ;  streak  white. 
From  transparent  to  translucent. 

Lustre  vitreous,  slightly  inclining  to  resinous ;  splendent. 
Hardness  7*5 ;  specific  gravity  3-78. 
It  is  much  more   difficultly  fusible   before  the  blowpipe 
than  the  precious  garnet.      The  bead  is  black  and  neuiy 
opaque. 

Its  constituents,  as  determined  by  the  analyses  of  Kobelli 
and  Trolle  Wachtmeister,  are  as  follow  : 
Silica, 
Alumina, 
Magnesia, 
Protoxide  of  iron, 
Peroxide  of  iron. 
Protoxide  of  manganese,  0*320 
Chromic  acid. 
Lime, 

98-2081:     101-26$ 

*  From  ff*!/^,  fire^  aiul  •w^»fimt,  I  see.     From  the  peculiar  lustre,  like  fin* 
which  it  exhibits. 

f  Pogjjendorf's  Annaleii,  xxvii.  692. 

4.  Kob(;ll,  Kastnor's  Archiv.  viii.  447,  and  ix.  344. 

j5  Wachtraristor,  Konjr.  Vet.  Acad.  Handl.,  1825,  p.  216. 


42080     . 

43-70 

20-000     . 

22-40 

20-199     . 

5-60 

9-096     . 

11-48 

1-507     . 

1,  0  320     . 

3-68 

3-013     . 

7-68 

1-993     . 

6-72 
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These  two  analyses  do  not  correspond.  That  of  Wacht- 
meister,  being  made  on  the  Meronitz  pyrope,  we  have  every 
reason  to  consider  it  as  exhibiting  the  constituents  of  the  true 
pyrope-  Now  this  analysis  g^ves  us  the  following  as  the 
atomic  proportions  of  these  constituents : 

Atom*. 

SiUca,  .  .         21-85 

Alumina,       .  .  9*95 

Protoxide  of  iron,      .  2*55 

Chromic  acid,  .  1*18 

Lime,  .  .  1-92 

Magnesia,     .  .  2*24 

Protoxide  of  manganese,      0*81 

If  we  suppose  the  chromic  acid  to  exist  in  the  mineral  in  the 

state  of  oxide,  as  is  most  probable,  the  atoms  of  bases  will 

amount  to  18*65,  while  tliose  of  the  silica  are  21*85 ;  so  that 

the  atoms  of  silica  exceed  those  of  the  bases  by  3*23.     Hence 

it  is  probable  that  the  protoxides  of  iron   and  manganese, 

amounting  together  to  3*36  atoms  are  in  the  state  of  bisilicates. 

The  atoms  of  lime,  magnesia,  and  oxide  of  chromium,  approach 

to  half  of  those  of  alumina ;  hence  the  constitution  of  pyrope 

seems  to  be 

10  atoms  silicate  of  alumina, 

5  atoms  silicates  of  lime,  magnesia,  and  chromium, 
3  atoms  bisilicates  of  iron  and  manganese. 
The  magnesia,  lime,  and  oxide  of  chromium,  are  to  each 
other  nearly  as  10,  8,  5;  while  the  oxide  of  iron  to  the  oxide 
of  manganese  nearly  as  3  to  1 .    Hence  the  formula  for  pyrope 
may  be 

I0AlS+5(i§Mg+/jCal+j*,Chr)S+3(|f+imn)S«. 

Sp.  15.  Amphodelite* 

This  is  a  name  given  by  Nordenskiold  to  a  mineral  found 
by  him  in  the  limestone  quarry  of  Lojo,  in  Finland. 

Colour  light  red. 

Its  crystalline  form  resembles  that  of  felspar.  It  has  two 
cleavages  which  meet  at  an  angle  of  94®  19'.  Its  fracture 
resembles  that  of  the  scapolite. 

Hardness  45  ;  specific  gravity  2-763.  Its  constituents,  as 
determined  by  Nordenskiold's  analysis,  are 

•  Berzclius,  Jahresbericht,  1833,  p.  174. 
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Silica,  .  45-80  .  22*9 

Alumina,     .  .  35*45  •  15-75 

Lime,          .  .  10-15  •  2-9 

Magnesia,  5*05  .  2-02 

Protoxide  of  iron,  1-70  .  0-37 

Water  and  loss,  .  1*85  .  1-64 

100-00 
If  we  allow  for  a  slight  excess  of  silica,  the  mineral  consisti 
of  simple  silicates.     The  formula  is 

3AlS+(HCal+^Mg+Af)S. 

Sp.  16.  Zoi^ite. 

This  mineral  was  discovered  by  Baron  tod  Zeis,*  in 
Carinthia,  partly  in  a  granite,  in  which  the  zoisite  takes  the 
place  of  felspar,  and  partly  in  a  quartz  rock,  where  it  is  asso- 
ciated with  cyanite,  garnet,  and  foliated  pyroxene.  It  was 
analyzed  and  described  by  Klaproth  in  1807.1 

The  colour  is  usually  grey ;  yellowish,  greenish,  or  bliusk 
grey ;  and  sometimes,  it  is  said,  brown.  It  is  always  light 
coloured  and  the  tints  are  not  well  defined. 

It  is  usually  crystallized  in  oblique  prisms,  which  are  rardy 
.   -p^^  perfect,  owing  to  deep  longitudinal 

striae.  According  to  Mr.  Brooke, 
the  primary  form  is  an  oblique  rhom- 
bic prism. 

Mon  M'  116**  SO' 
llie  face  P  is  oblique  but  not  snfr 
ciently  distinct  for  measurement. 

Structure  foliated.  Lustre  pearlyi 
shining ;  translucent 
Hardness  6-25 ;  specific  gravity  from  3-320  to  3*3207. 
Before  the  blowpipe  it  swells  up  and  melts  on  the  edges  to 
a  yellow  glass.  With  borax  swells  and  fiises  into  a  diaphanoni 
glass.  With  biphosphate  of  soda  it  is  decomposed  with  effer- 
vescence, leaving  a  silica  skeleton.  With  a  very  small  portioa 
of  carbonate  of  soda,  it  fuses  into  a  slightly  greenish  glaVi 
With  the  usual  quantity  of  that  flux,  gives  an  intumescen^ 
white,  infusible  mass. 

The  following  table  exhibits  the  constituents  of  this  mine- 
ral, according  to  the  different  analyses  hitherto  made : 
*  Hence  the  name.  f  Beitrage,  iv.  179. 
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Silica, 
Alumina, 
Lime,     •         • 
Protoxide  of  iron,  with  1 
trace  of  manganese,     J 
Water, 


• 
45 

t 

t 

47-5 

40*25 

29 

29-5 

30-25 

21 

17-5 

22-50 

3 

4-5 

4-50 

98 

0-75 

200 

99-75 

99-584 

§ 


fl 


39-300 
29^88 
22-956 

6-480 

1-360 


99-584 


40-20d 
25-588 
23-280 

7-680 

1-708 


98-464 


rhe  result  obtaiDed  by  Bucbolz  and  my  first  analysis,  cor- 
1       nd  so  closely,  that  the  specimens  must  have  been  nearly 
The  mean  of  the  two  gives  the  following  atomic 
I  of  the  constituents : 


Silica, 

Alumina, 

Lime, 

Protoxide  of  iron, 

Water, 


19*88 

13-27 

6-49 

1-22 

1-48 


3*06 

2-04 

1 

019 

0-22 


[f  we  consider  the  protoxide  of  iron  and  the  water  as  only 
iccidental  ingredients,  it  is  evident  that  zoisite  is  a  compound  of 

2  atoms  silicate  of  alumina, 

1  atom  silicate  of  lime, 
ta  formula  is  2AlS+CaIS. 


Sp.  17.  Meionite,%  or  Scapolite.*^ 

ParanUiJoe,  wernerite,  arctizite,  bergmannite  ?    cbelmsfordite  ?   micareUe 

rapidolite,  spreustein  ?  dipyre. 

Tlie  different  varieties  of  minerals  belonging  to  this  species 
•re  discovered  at  different  times;  and  having  but  little  appa- 
rent resemblance  to  each  other,  were  naturally  distinguished 
sy  different  names.     It  was  only  by  careful  crystallographical 

•  Rlaproth,  Beitrage,  iv.  179.     The  8|K»cimen  from  Carinthia. 

t  Klaproih,  ibid.  p.  183.  From  the  same  locality,  but  of  a  yellowish 
i»rowD  colour,  and  having  a  8{M>cific  f^ravity  of  3**265. 

X  Bucholz,  Gehlen's  Jour.  (2d  serios),  i.  197.     Locality  not  fpecified. 

§  By  my  analysis.     Specimen  from  Carinthia. 

I  By  my  analysis.  Specimen  from  Williamsburgb,  MaiMchufettf. 
S|>ecific  gravity  3'2707. 

5  From  ^imt*,  less;  so  named  from  the  lowncss  of  the  pyramid  with 
which  the  crystal  is  usually  terminated. 

•*  This  name  was  imposed  by  D'Andrada,  from  the  rodHke  appearance 
t>f  the  crystals. 
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examinations  and  chemical  analyses  that  their  identity  was 
made  out.  Meionite  is  described  by  Rome  de  Lisle,  and  was 
constituted  into  a  particular  species,  and  named  by  Hauy. 
JVerneritej  or  foliated  scapolite,  was  discovered  and  described 
by  Andrada,  and  named  by  him  in  honour  of  Werner. 
ParanthinCf  or  radiated  scapolite,  was  first  observed  at  Aren- 
dal,  in  Norway,  and  was  named  by  Werner  from  the  rod  like 
appearance  of  the  crystals. 

This  species,  when  pure,  has  a  white,  or  greyish-white 
colour,  which  is  the  colour  of  nieionite.  Frequently  there  is 
a  shade  of  green  or  yellow  superadded  to  the  white.  This  is 
the  case  with  the  varieties  arranged  under  the  name  of  KO/Xh 
lite.  Frequently  the  colour  is  red,  or  brownish,  or  yellowish 
red,  doubtless  from  the  admixture  of  foreign  matter.  The 
green  colour  seems  owing  to  an  admixture  of  augite,  the 
red  to  an  admixture  of  peroxide  of  iron.  Streak  greyish 
white. 

It  occurs  occasionally  massive,  but  much  more  frequentlj 

crystallized.  The  primary  form  obtained 
by  cleavage  is  a  right  square  prism.  Most 
commonly  the  prism  is  terminated  by  a  low 
four-sided  pyramid,  tlie  faces  of  which,  r,ry 
are  inclined  to  each  other  at  an  angle  of 
1 36^  22',  and  r  on  M  11 2*»  5'.  The  lateral 
edges  of  the  prism  are  most  frequently  re* 
placed  by  one,  two,  or  even  Uiree  small 
planes,  making  the  prism  eight,  twelve,  or 
'  '  sixteen-sided.     The  edges  of  the  termiaat- 

ing  pyramid  are  also  often  replaced  by 
tangent  planes.  Sometimes  the  pyramid  is  incomplete,  leav- 
ing a  smalt  portion  of  the  primary  terminal  face  of  the  prism 
at  its  apex. 

Surface  of  the  prism  often  streaked  longitudinally. 
Structure  foliated ;  fracture  imperfect  conchoidal,  or  uneven; 
lustre  vitreous. 

From  transparent  to  translucent  on  the  edges ;  brittle. 
Hardness  4*25;  specific  gravity  of  meionite  from  2-612  to 
2-G50;  of  scapolite  from  2-709  to  2-749. 

Before  the  blowpipe  it  froths  and  melts  into  an  enamel  or 
glass,  white,  except  when  the  colour  is  altered  by  the  pre- 
sence of  foreign  matter. 

Tlie  following  table  exhibits  the  constituents  of  this  mineral 
according  to  the  best  analyses  hitherto  made  of  it: 


MEIONITE  OR  SCAFOLITE. 


S78 


• 

t 

1 

§ 

0 

t 

#• 

•• 

•              • 

• 

.  IHhia,* 
itb  soda, 
of  iron, 
fmaDgan., 

l&lossi 

40*8 

30-6 

22-1 

2-4 

1 
3-1 

40*531 
32-726 
24-245 

1-812 
0-182 

39-915 
31-970 
23-856 

0-894 
2-242 
0-174 
0  949 

43.83 
35-43 
15-96 

1-03 

41-25 
83-58 
20-36 

0-54 
3.S2 

45 

33 

17-6 
1-5 
0-5 
1 

•MM 

45  348 
81-673 
23  952 

46-300 

26*484 

18-624 

3-640 

5-040 

- 

100 

99-496  100        1  99*28 

99-05  1  98-6 

100-972  ll00-088 

bvions,  from  a  bare  inspection  of  this  table,  that  the 
mtial  constituents  of  this  mineral  are  silica,  alumina, 
.  A  mean  of  all  the  analyses  gives  us  for  these  con- 
the  following  quantities : 


AtonuL 

21-43 

14-19 

5-95 


Silica,  .         42-871     . 

Alumina,        .         31*933     . 
Lime,    .         .         20-837     . 
m  gives  the  proportion  of  lime  too  low,  and  that  of 
too  high,  owing  to  the  fourth  and  sixth  analyses, 
)  not  well  accord  witli  the  rest     If  we  leave  them 
shall  find  the  atoms  of  the  bases  equal  to  those  of 
d  the  atoms  of  alumina  twice  as  great  as  those  of  lime. 
be  constitution  of  this  mineral  is 
2  atoms  silicate  of  alumina, 
1  atom  silicate  of  lime, 
formula  2AlS+CalS. 

the  chemical  constitution  of  zoisite  and  scapolite  is 
e.  Yet  they  differ  in  their  specific  gravity,  zoisite 
•327,  and  scapolite  2*740,  Zoisite  is  also  harder, 
25,  while  that  of  scapolite  is  4-25.  The  shape  of  the 
is  also  different,  zoisite  being  an  oblique  rhombic 
hile  that  of  scapolite  is  a  square  prism.  These  differ- 
ikes  it  requisite,  notwithstanding  their  identity  in  com- 

ionitc  from  Vesuvius.  Leopold  Gmelin,  Schweigger*s  Jour.  xxv. 88. 

fionite  from  Monte  Somma.    Stromeyer,  Untersuchungen,  p.  878. 

/lonite  from  the  Tyrol.     Ibid. 

^j>olite  from   Finland,  white  with  a  shade  of  green.     Norden- 

drajr,  p.  58. 

lite  scapolite,  with  a  shade  of  yellow,  from  Finland.     Norden- 

id. 

ipolito  ;  Laugicr,  Ann.  de  Mus.  d'Hist.  Nat.  x.  472. 

my  analysis.     Two  scupolites  from  the  United  States.     The  first 

^eific  gravity  of  2*717  ;  the  second,  from  Bolton,  Mussachusetts, 

cific  gravity  of  2709. 

T 
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position,  to  constitute  them  different  species.  They  stand  m 
the  same  relation  to  each  other  that  arragonite  does  to  calca- 
reous spar,* 

Sp.  18.  Prehnite. 

Koupholite,  yu. 

This  mineral  was  constituted  into  a  peculiar  species  bj 
Werner,  from  specimens  brought  from  the  Cape  of  Good 
Hope,  by  Colonel  Prehn,  about  the  year  1780.  It  ocean  in 
veins  in  primary  rocks,  and  also  in  trap  rocks,  both  in  vein 
and  in  amygdaloidal  cavities. 

Colour   sometimes  white,  but  most   commonly  green  of 

*  The  mineral  analyzed  by  Ekeberg  ( Afhandlingar,  ii.  144),  and  caDed 
by  him  natrolite^  is  generally  considered  as  a  variety  of  scapolite. 

Its  colour  is  light  greenish-grey  ;  lustre  glistening  and  waxy ;  rtinrtire 
imperfect  foliated  ;  translucent ;  hardness  about  5 ;  tough ;  spedfic  gitvitj 
2*723.  Before  the  blowpipe  it  melts  per  se  into  a  traniparent^green  fjim. 
Its  constituents,  by  my  analysis,  are. 


AtonuL 

Silica, 

43-572 

.    21-78 

Alumina, 

24*480 

.     10-88 

Lime, 

15-460 

4-41 

Peroxide  of  iron. 

5-540 

111 

Soda, 

9-148 

2-28 

Water, 

1-800 

100 
The  atoms  of  silica  exceed  those  of  the  bases  by  4-1. 
The  constituents  seem  to  be 

1 1  atoms  silicate  of  alumina, 
5  atoms  silicate  of  lime, 
2  atoms  bisilicate  of  soda, 
1  atom  bisilicate  of  iron. 
If  the  binlicates  of  soda  and  iron  were  accidental,  then  the  natroEte  mMU 
agree  with  scapolite  in  its  composition. 

At  Grenville,  in  Lower  Canada,  in  an  aggregate  of  table  spar,  spbeoeb 
graphite,  &c.,  there  occurs  a  brown-coloured  mineral  in  small  graiiit, 
looks  like  scapolite.     Its  specific  gravity  is  2*7449,  and  its  constitiiaBts 

Atoms. 
Silica,        .        52-85     .     521 
Alumina,  .        24-70     .     2-16 
Lime,        .         17*75     .     1 
Water,      .  3-40 


98-70 


Thisi8  2AlS«+CalS. 

It  difiers  from  scapolite  in  containing  an  additional  atom  of  nlict,lMl  Ae 
grains  were  so  small  that  it  was  difficult  to  be  sure  that  all  the  table  qitf  ■ 
which  they  were  imbedded  was  excluded. 
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various  shades,  as  apple-gpreeu,  leek-gpreen,  sisken-green,  8ca 
Streak  white. 

It  occurs  both  granular  and  fibrous.  Frequently  amor- 
phous, or  in  various  derivative  shapes.  But  it  is  also  crystal- 
lized, and  the  primary  form  of 
the  crystal  is  a  right  rhomboidal 
prism. 

M  on  M'  lOQo. 
The  &ce  P  is  usually  replaced 
by  two  low  faces  making  an 

igle  of  9P  SC.     The  lateral 
edges  of  the  prism  are  frequently  replaced  by  tangent  planes. 

Lustre  vitreous,  except  that  of  face  P,  which  is  pearly,  at 
least  when  produced  by  cleavage. 

Semitransparent  to  translucent  on  the  edges. 

Hardness  5 ;  specific  gravity  from  2*90  to  2*953. 

Before  the  blowpipe  it  froths  and  melts  into  a  slag  of  a  light 
green  colour. 

When  heated  it  becomes  electric. 

I>oe9  not  gelatinize  with  acids. 

The  constituents  of  this  mineral,  according  to  the  best 

ioalyses  hitherto  made  are  as  follow : 


Silica,   .... 

« 

t 

♦ 

♦ 

§ 

§ 

P 

43-80 

42-5 

42-876 

43-00 

4S60 

42-22 

48  048 

Alamin«y 

9083 

28-5 

21-600 

23-26 

2S00 

28-68 

23-840 

Umc,   .... 

18-33 

18-4 

26-600 

26-00 

22*33 

28-62 

26*164 

Protoxide  of  iron. 

5*66 

3-0 

S-000 

2-00 

2-00 

8-06 

0-640 

Proc  of  maDfmncM, 

... 

— 

0-260 

0-26 

— 

— 

0*416 

Pocadi  and  twlA,  . 

— 

0-75 

^ 

— 

— 

— 

1*028 

Water, 

116 

2-00 

4-626 

4O0 

6-40 

6-68 

4-600 

99-28 

9616  ,'98-76 

96-6 

97-33 

98-06 

99*772 

The  mean  of  these  analyses  gives  us 

Silica, 
Alumina,  . 
Lime, 

Protoxide  of  iron, 
Water, 

•  Klaprotb;  Ann.  de  Chim.  i.  208. 

f  Laugier,  ibid.  Ixxv.  78.     A  fibrous  prehnite. 

X  Gehlen  ;  Schweigger's  Jour.  iii.  182.     Both  fibrous  prehnites. 

§  By  my  analyses.  The  first  specimen  was  light  green,  the  second 
white  ;  both  fibrous,  and  from  the  neighbourhood  of  Glasgow. 

g  A  white  prehnite  from  the  Castle  Hill  of  Edinburgh,  analyzed  bj  Cap- 
ain  Lehunt.     Known  in  EUiinburgh  by  the  name  of  WoUastoniie. 


Atomi. 

43 

.     21-5 

24-97     . 

.     11-09 

2303     . 

6-58 

278     , 

0-61 

4-05     . 

3-6 

It  was  a  fc 

»Iiated  prehnite. 
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The  atoms  of  silica  exceed  those  of  the  bases  by  3*22.     Hence 
the  lime  must  be  in  the  state  of  sesquisilicate. 

Probably  the  lime  from  the  mean  exceeds  the  true  quantity, 
in  consequence  of  the  uncommon  quantity  obtained  bj 
Gehlen  and  Lehunt  in  tlieir  analyses.  I  am  disposed,  there- 
fore, (uniting  the  protoxide  of  iron  to  the  alumina^)  to  con- 
sider the  constitution  of  prehnite  to  be 

2  atoms  silicate  of  alumina, 

1  atom  sesquisilicate  of  lime, 

}j  atom  water. 
The  oxide  of  iron  is  never  wanting  altogether,  but  it  wiei 
so  much  in  its  quantity  that  it  can  scarcely  be  conaidered  m 
an  essential  constituent. 


Sp.  19.  Anhydrous  ScoleziteJ* 

This  mineral  occurs  in  the  large  masses  of  scapolite  at 
Ersby,  in  Finland.  It  was  taken  for  scapolite  till  the  analysb 
of  Nordenskiold  ascertained  its  true  nature,  and  induced  hiffl 
to  constitute  it  a  peculiar  species. 

Colour  white. 

Occurs  in  crystals,  but  the  shape  is  not  mentioned  by  Nor- 
denskiold ;  only  one  cleavage  perceptible. 

Translucent. 

Fracture  small  conchoidal. 

Lustre  vitreous ;  hardness  6 ;  difficultly  fusible. 

Before    the    blowpipe   behaves    like    common    pcoleiitei 

only  it  requires  more  heat  to   be  fused  into  a  glass  with 
soda. 

The  specific  gravity  not  determined. 

The  constituents  of  this  mineral,  according  to  the  analyiii 

of  Nordenskiiild,  are  as  follow : 


Atom. 

Silica, 

5413     , 

,     27-06 

Alumina, 

29-23     , 

12*99 

Lime, 

15-46     , 

4-41 

Water,      . 

1-07     . 

095 

99-89t 

*  From  fxAfXu^  a  worm.     From  the  appearance  wluch  scolente 
under  tho  blowpipe, 
f  Bidrag,  p.  67- 
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rhese  constituents  are  obviously 

3  atoms  silicate  of  alumina, 

1  atom  tersilicate  of  lime. 
rhe  water  is  doubtless  accidental,  being  too  small  in  quantity 

0  constitute  an  atomic  proportion. 

Sp.  20.  /o/tte.* 
Cordierite,  dichroite,  peliom,  steinheilite,  sapphire  d'eau. 

This  mineral  was  first  observed  at  Capo  de  Gate,  and  called 

,  from  its  blue  colour,  and  dichroite^  from  the  two  colours 

ch  it  frequently  displays,  when  viewed  in  two  dififerent 

ns.     The  variety  called  pdium^  or  peliom  (from  its  blue 

oU      ),  was  first  found  at  Bodenmais,  in  Bavaria,  while  stein-- 

■i      f  was  discovered  in  the  copper  mine  of  Orrijarvi,  in  Fin- 

1  It  was  the  analysis  of  Stromeyer  that  demonstrated 
identity  of  dichroite  and  steinheilite. 

Colour  various  shades  of  blue,  generally  inclining  to  black; 
treak  white. 

It  occurs  generally  massive,  but  is  sometimes  crystallized. 

I        primary  crystal  is  a  regular  six-sided  prism,  most  com- 

having  the  lateral  edges  replaced  by  tangent  planes. 

1        terminal  edges  are  also  frequently  replaced  by  planes 

ing  angles  of  137°  46'  (according  to  Mr.  W.  Phillips), 

th  the  corresponding  lateral  faces  of  the  prism. 

Fracture  conchoidal ;  lustre  vitreous. 

Translucent;  sometimes  transparent.  When  we  view  the 
nystal  in  the  direction  of  the  axis  of  the  prism  the  colour  is 
)lue,  but  when  we  look  through  it  in  a  direction  perpendicular 
o  the  axis  it  has  a  yellowish-grey  colour. 

Hardness  7 ;  specific  gravity  from  2*5969  to  2-6643.  A 
3Teenland  specimen  was  found  by  Stromeyer,  2*5969,  stein- 
leilite,  2*6003.  I  found  the  specific  gravity  of  a  fine  trans- 
mrent  specimen  from  Connecticut,  in  plates,  to  vary  from 
J-651  to  2-6643.  It  was  not  absolutely  free  from  some  very 
hin  plates  of  mica,  which  became  visible  when  the  specimen 
vas  ig-nited. 

When  strongly  heated  before  the  blowpipe  the  edges  melt 
i^ith  difficulty  into  a  glass  equalling  the  original  mineral  in 
olour  and  transparency. 

'Hie  constituents  of  this  mineral  arc  as  follow : 

•  Frfuu  <•»,  fi  vioUt^  A\n\  ^tf»i,  u  stone.     So  called  on  account  of  iis  col(»ur. 
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Silica, 

* 

t 

t 

§ 

e 

f 

43-6 

49-170 

48-352 148-538 

48*525 

49-620 

Alumina,     . 

37*6 

31-106 

31-706  31-730 

31-502 

28-7i0 

Magnesia,  . 

9-7 

11-454 

10-157  '11-305 

15-000 

8*640 

Lime,          . 

31 

— — 

— 

— 

_ 

0-228 

Protoxide  of  iron. 

4-5 

6*338 

8-316 

5-686 

1-610 

11-590 

Protoxide  of  manganese. 

trace 

0037 

0-333 

0-702 

0-243 

1-506 

Potash?      . 

10 

— 

.. 

^^^ 

.^ 

^.^ 

Water, 

—       1-204 

0-595 

1-687 

1*705 

— 

99-5    99-309 

99-458  99-648  !98-585 

100-2961 

The  mean  of  these  analyses  (leaving  out  the  first  as  differing 
too  mach  from  the  others),  gives  us  the  following  numbeis: 


Atomi. 

24*42 

13*93 

4*52 

1*40 

0-12 


Silica,      .         .         .         48*841     . 

Alumina,  .         .         31*35 

Magnesia,         .         .  11*31 

Protoxide  of  iron,      .  6*306     • 

Protoxide  of  manganese,  0*564  . 
The  atoms  of  bases  are  19*97,  while  those  of  silica  are  24*42. 
Thus  there  is  an  excess  of  4*45  atoms  of  silica,  which  corre- 
sponds with  the  atoms  of  magnesia.  We  may  infer  from 
this  that  the  magnesia  is  in  the  state  of  bisilicate.  If  we  in- 
clude the  manganese  along  with  the  iron,  we  have  the  ratio 
of  the  bases  nearly,  oxide  of  iron  1,  magnesia  3^  alumina  9. 
Hence  the  constitution  of  iolite  seems  to  be 

9  atoms  silicate  of  alumina, 
3  atoms  bisilicate  of  magnesia, 
1  atom  silicate  of  iron. 
The  formula  is  9AlS+3]VIgS«+fS. 

Sp.  21.  Hydrous  Iolite. 
This  mineral  occurs  in  red  granite,  in  the  neighbourhood 

*  Leopold  Gmelin,  Hoflfman^s  Mineralogie,  it.  2, 119.  The  tpeciiBCBt 
peliom. 

f  Stromeyer,  Untersuchungen,  p.  329.  The  specimen  was  from  Green- 
land. 

X  Stromcyer,  ibid.  Specimen  from  Bodenmais,  and  coneequentljr  i 
peliom. 

$  Stromeyer,  ibid.     The  specimen  was  a  steinheilite. 

II  By  my  analysis.     The  specimen  was  steinheilite. 

T  By  my  analysis.  The  specimen  was  in  the  state  of  very  beantifU 
transparent  blue  platen  from  Connecticut. 


STAUROTIDE.  379 

H  aflOompaDied  by  a  light  bluish-grey  dichroite.  It 
»t  described  and  analyzed  in  1827,  by  M.  Bonsdoif.^  ' 
colour  is  gpreenish-brown,  or  dark  olive-green.  When 
by  transmitted  light,  thin  plates  of  a  light-green  colour 

x^uTS  crystallized  in  six-sided  irregular  prisms.     The 

edges  are  usually  replaced  by  so  many  faces  that  the 

ppears  nearly  cylindrical. 

;ture  straight  foliated,  folia  perpendicular  to  the  axis 

>rism ;  cross  fracture  conchoidal. 

re  of  the  fracture  talcy,  of  the  surfieu^  of  the  plates  waxy. 

iness  3*75 ;  specific  gravity  not  specified. 

^n  heated  in  a  glass  tube  it  gives  out  pure  water,  but 

yes  no  farther  alteration.     It  cannot  be  fused  by  the 

)e  per  se. 

onstituents,  according  to  the  analysis  of  Bonsdor^  are 

w: 


SUica,     .         .         45-05    . 

22-52 

Alumina,         .         30-05     . 

13-35 

Magnesia,        .           9-00     . 

3-60 

Protoxide  of  iron,      5*30     . 

1-17 

Water,    .         .         10-60     . 

9-42 

100*00 
he  atoms  of  base  exceed  those  of  silica  by  4*4,  which 
exceeds  the  atoms  of  magnesia.     The  constituents  are, 
10^  atoms  silicate  of  alumina, 
3  atoms  bisilicate  of  magnesia, 
1  atom  silicate  of  iron, 
8  atoms  water, 
ing  the  oxide  of  iron  along  with  the  magnesia, 
3  atoms  silicate  of  alumina, 

1  atom  bisilicates  of  magnesia  and  iron, 

2  atoms  water. 

fomula  will  be  3AlS+l(^Mg+if)S^+2Aq. 
very  nearly  an  atom  of  iolite  united  to  two  atoms 

Sp.  22.  Staurotide.* 

Grenatite,  staurolite. 
mineral  occurs  in  primary  rocks,  particularly  in  mica 

•  Kong.  Vet.  Acad.  Handl.,  1827,  p.  157. 
n  ermufti^,  like  a  cross.     So  called  from  the  cnicifonn  appear- 
:s  twin  crystals. 
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r 


slate.  St.  Gothard,  the  Tyrol,  St.  Jago  de  CompostellB,  and 
Oporto,  are  some  of  the  best  known  localities.  It  ia  met  with 
also  in  Aberdeenshire,  and  in  the  United  States. 

Colour  dark  reddish  brown ;  streak 
white. 

It  is  always  crystallized,  and  the 
primary  form  is  a  right  rhombic  prism. 
M  on  M'  isg^"  20" 
The  acute  edges  of  the  prism  are 
commonly  replaced  by  tangent  pUine% 
making   angles    with    the    adjacent 
planes  of  the  prism  of  115°  20'.     The  obtuse  solid  angles  of 
the   prism  are   frequently   replaced   by  a  triangular  plane, 
making  with  M  or  M'  an  angle  of  137«»  58'.     Two  of  these 
crystals  frequently  cross  each  other  either  at  right  angles  or 
obliquely.     Hence  the  name,  and  the  veneration  with  which 
they  were  formerly  regarded  in  Catholic  countries. 
Fracture  conchoidal  or  uneven. 
Lustre  vitreous,  inclining  to  resinous. 
Translucent,  frequently  only  on  the  edges. 
Hardness  6*75  ;  specific  gravity  of  the  opaque  and  impure 
specimens,  3-273 ;  that  of  a  pure  specimen  I  found  3-69S. 

Before  the  blowpipe  it  assumes  a  dark  colour,  but  does  not 
melt. 

The  following  table  exhibits  the  constituents  of  staurotide, 
according  to  the  best  analyses : 


Silica, 

Alumina,     . 
Protoxide  of  iron. 
Protoxide  of  manganese, 
Magnesia,    . 
Moisture,     . 

• 

t     i       t 

§ 

87-5 

410 

15*25 

0-5 

0-5 

27 

52-25 
18-5 
0-25 

50-076 
85-900 
18-908 

trace 
1-200 

86-696 

89*880 

18-144 

4*046 

0-686 

0-080 

9775 

98 

101084 

99-550 

*  Klaproth,  Beitragc,  v.  80.  A  dark  brownish  staurotide  from  St 
Gothard,  specific  gravity  3*510. 

f  Klaj)roth,  ibid.  A  bro>%iiish  red  variety  from  the  same  place,  hsTing 
a  specific  gravity  of  3*7(m. 

t  %  my  analysis.  The  crystal  was  a  cross  nearly  opaque,  and  having 
a  specific  gravity  of  3*273. 

§  By  my  analysis.  The  specimen  was  pure,  and  had  a  specific  wnyiij 
of  3-693. 
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e  take  the  last  of  my  analyses,  which  from  Its  parity  I 
nr  at  very  nearly  correct,  as  exhibiting  die  tme  consti^ 
df  staarotide,  it  will  consist  of 

AUMBt. 

Silica,  .  .         18*40 

Alumina,  17*72 

Protoxide  of  iron,      .  4*03 

Protoxide  of  manganese,     0*90 
atoms  of  base  are  22*65,  exceeding  those  of  silica  by 
4>ms,  nearly  the  amount  of  the  atoms  of  oxides  of  iron 
mganese.     If  we  unite  the  oxide  of  manganese  to  that 
I  the  mineral  will  be  a  compound  of 
4  atoms  silicate  of  alumina, 
1  atom  hexasilicate  of  iron* 
first  analysis  of  Klaproth  gives  very  nearly  the  same 
In  my  first  analysis  the  mineral  obviously  contained 
of  silica,  while  in  Klaproth's  second  there  was  too 
'ihe  mean  of  the  two  would  approach  pretty  near  the 


Sp.  23.  Gthkmte.^ 

Stylobite. 

s  mineral  was  found  on  Mount  Monzoni,  in  the  valley 

Ba  in  the  Tyrol.     It  was  brought  to  Munich  during  the 

of  the  year  1815,  by  the  mineral  dealer  Frischboltz, 

soon  after  described  and  analyied  by   Professor 

• 

our  different  shades  of  grey,  none  of  them  bright 
I  always  crystallized  in  rectangular  prisms,  with  square 
but  whetlier  tiie  primary  form  be  a  cube,  or  a  rig^t 
t  prism,  has  not  been  determined, 
cture  uneven,  passing  into  splintery. 

re  resinous,  inclining  to  vitreous, 
uilly  opaque  ;   sometimes  faintly  translucent  on  the 
;  brittle. 

rdness  6*5 ;  specific  gravity  from  2-9166  to  3*029* 
ore  the  blowpipe  fuses  with  difficulty,  and  only  when  in 
plinters.     It  dissolves  slowly  when  mixed  with  borax, 
inizes  when  heated  in  muriatic  add ;  even  dilute  muriatic 
cts  upon  it  without  the  application  of  heat 

*  Named  in  houour  of  tiic  Gemuui  chsmift,  M.  GeUen. 
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stituents  are  as  follow ; 

Silica, 

29-64     . 

29-132 

Alumina, 

24-80     . 

25-048 

Lime, 

35-30     . 

37380 

Protoxide  of  iron, 

6-56     . 

4-350 

Water, 

3-30     . 

4*540 

99-60*      100-450t 
These  two  analyses  approach  each  other  very  closely.    Hie 
mean  of  both  gives  us 


Silica, 

29-886     . 

14-69 

Alumina, 

24-924     . 

11-07 

Lime,        .            . 

36-340     . 

10-38 

Protoxide  of  iron, 

5-455    . 

1-20 

Water, 

3-920     . 

S-48 

The  atoms  of  bases  amount  to  22*65  exceeding  those  of  siliet 
by  7*96,  or  nearly  one-third  of  the  bases.  Hence  an  atom 
and  a  half  of  bases  must  be  combined  with  every  atom  of 
silica.  If  we  unite  the  oxide  of  iron  to  the  lime,  the  atoms  of 
alumina  and  lime  are  nearly  equal.  Hence  Gehlenite  seems 
composed  of 

3  atoms  subsesquisilicate  of  alumina, 
3  atoms  subsesquisilicates  of  lime  and  iron, 
1  atom  water. 
The  formula  will  be  3AmS+3(f  Cal+^0**S+Aq. 

Sp.  24.   Wei8Hie4 

This  mineral  was  observed  in  Erik  Matt's  mine  at  Fahlon. 
It  was  described  and  analyzed  by  Trolls  Wachtmeister,  in 
1827.§ 

Weissite  occurs  thinly  scattered  in  a  chlorite  slate  in  kidney- 
shaped  pieces  about  the  size  of  a  hazel  nut. 

Colour  ash  gprey,  slightly  inclining  to  brown,  sometimei 
covered  with  a  blackish  ochre. 

.    ♦  Fuchs,  Schweigger's  Jour.  xv.  377. 

t  By  my  analysis.  The  specimen  was  digested  in  aoetic  acid  to  removt 
any  adhering  lime. 

%  Named  by  TroIIe  Wachtmeister,  to  whom  we  owe  the  knowledge  of 
this  mineral,  in  honour  of  Professor  Weiss,  of  Berlin.  See  PoggcndocTi 
Annalen,  xiv.  190. 

§  Kong.  Vet.  Acad.  Handl.,  1827,  p.  80. 
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le  ;e8t  pieces  show  no  regular  texture»  bat  give  an 
and  c  Be-grained  fractare.  In  some  smaller  pieces  the 
re      foliated,  and  there  are  indications  of  a  rhomboidal 

B       ture. 
wder  pure  white ;  by  ignition  acquires  a  slight  shade  of 

n  g^B^i^  but  is  scratched  by  steel. 

re      tween  pearly  and  waxy. 

cely  translucent. 
(         gravity  2*808. 

•  e  the  blowpipe  becomes  pure  white,  and  fuses  on  the 
On  charcoal  gives  out  a  zinc  smoke.  Heated  in  a 
it  gives  out  water  which  at  first  reddens  litmus  paper, 
inally  renders  it  blue.  With  borax  it  fuses  slowly  into  a 
riess  glass.  With  biphosphate  of  soda  it  behaves  in  the 
way,  leaving  a  silica  skeleton.  With  carbonate  of  soda 
ca  slowly  into  an  opaque  slag,  which  finally  melts  into  a 

itnents,  as  determined  by  TroIM  Wachtmeister,  are 


• 

• 

Ataw. 

SlicB, 

59-69    . 

29-84 

Alumina, 

21-70    . 

9-64 

Magnesia, 

8-99    . 

3-60 

Protoxide  of  iron, 

1-43    . 

0-81 

Protoxide  of  manganese, 

0-63    . 

0*14 

Potash, 

4-10    . 

0-68 

Soda, 

0-68    . 

0-17 

Oxide  of  zinc, 

0-30     . 

0-06 

Water  with  a  little  ammonia. 

3-20    . 

2-84 

100*72 
le  atoms  of  silica  are  very  nearly  double  those  of  the 
Hence  the  mineral  is  composed  of  bisilicates.     While 
of  the  alumina  are  very  nearly  double  those  of  all  the 
ther  bases. 

B  may  therefore  consider  weissite  as  composed  of 
itoms  bisilicate  of  alumina, 

itom  bisilicate  of  magnesia,  iron,   manganese,   potash, 
and  zinc, 
ttom  water. 

we  unite  the  oxides  of  iron  and  manganese,  and  the 
h  and  soda,  then  the  ratio  of  the  atoms  of  magnesia, 
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potasb,  and  iron,  will  be  to  each  other  as  the  numbers  8, 2, 
and  1.  Hence  the  formula  for  the  constitution  of  weisnte 
will  be  2AlS2  +  l(T-\Mg+VVK+^\f)S«+JAq. 

Whether  the  water  was  a  chemical  constituent  of  die 
mineral  or  not  must  remain  doubtful. 

Sp.  25.  Fahlunite,  Triclasite  f 

This  mineral  occurs  at  Fahlun,  particularly  in  Erik  Matfi 
mine  in  chlorite  slate.  The  descriptions  of  it  by  Hauy,  Ifiun- 
ger,  &c.,  and  the  specimens  sent  me  from  Sweden  differ  so 
much  from  each  other  that  there  is  reason  to  believe  that 
various  minerals  have  been  confounded  together  under  the 
same  name.  On  that  account  I  shall  confine  myself  to  the 
description  and  analyses  given  by  Trolle  Wachtmeister,  as 
from  his  situation  he  had  the  best  opportunity  of  determiniog 
the  characters  of  the  true  fahl unite. 

The  colour  is  sometimes  coal  black,  sometimes  greyish 
brown,  or  blackish  brown,  and  in  thin  splinters  light  brown; 
streak  white ;  powder  light  grey ;  when  heated  to  redness  it 
becomes  fawn  coloured. 

The  specimens  found  in  the  chlorite  slate  in  Erik  Mattes 
mine  are  always  amorphous ;  but  in  the  Terra  Nova  shaft  at 
Fahlun,  and  in  the  Lovise  mine  in  the  same  place  it  is  foond 
in  crystals,  and  from  the  examination  of  tliese  crystals  by 
Mitcherlich  it  appears  that  they  have  exactly  the  form  of 
topaz  crystals. 

Fracture  even,  passing  into  fine  splintery. 

Lustre  waxy,  but  inconsiderable. 

Easily  scratched  by  steel. 

Specific  gravity  from  2*62  to  2'79. 

Before  the  blowpipe  in  thin  splinters  it  becomes  whiter  and 
fuses  on  the  edges  with  some  effervescence  into  a  glass.  Vli^ 
the  usual  fluxes  it  gives  a  glass  with  a  light  iron  cobor. 
When  heated  in  a  glass  tube  it  gives  out  water. 

Its  constituents,  determined  by  TroUc  Wachtmeisteri  are 
as  follow : — 
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♦ 

t 

t 

§ 

cay      . 

48-51 

44-60 

44-95 

51-840 

imina. 

25-81 

30-10 

30-70 

24-780 

»toxide  of  iron, 

6-85 

3-86 

7  22 

10-296 

gpiesia. 

6-58 

6-75 

6-04 

7-704 

»toxide  of  manganese. 

1-72 

2-24 

1-90 

2-248 

la,       . 
tash,   . 

4-45 
0-94 

1    1-98 

1-38 

— 

losilicic  acid,   . 

0-16 

i— . 

— 

ne,      . 

trace 

1-35 

0-95 

2-684 

iter,    . 

11-66 

9-35 

8-65 

0-576 

101-13 

100-23 

101-79 

100-128 

he  three  analyses  of  Trolle  Wachtmeister  agree  very 
Ay  with  each  other.     The  mean  of  them  is  as  follows : — 

Atomi. 


Silica, 

• 

44-35     . 

22-17 

Alumina, 

• 

28-71     . 

12-76 

Magnesia, 

• 

6-44     . 

2-57 

Protoxide  of  iron, 

• 

5-81     . 

1-29 

Protoxide  of  manganese, 

1-95     . 

0-43 

Soda, 

• 

1-48     . 

0-37 

Potash, 

• 

1-76     . 

0-29 

Lime, 

• 

0-76     . 

0-21 

Water, 

• 

9-88     . 

8-78 

he  atoms  of  the  bases  being  only  17-94,  while  those  of 
I  are  22-17,  it  is  evident  that  some  of  these  bases  must 
1  the  state  of  bisilicates.  Now  the  surplus  in  the  silica 
f  4-23  atoms,  and  the  atoms  of  magnesia,  protoxide  of 
and  oxide  of  manganese  being  4-29,  it  is  probable  that 
?  last  are  in  the  state  of  bisilicates.  The  potash,  soda 
lime  amount  to  the  fifth  of  the  atoms  of  magnesia,  iron 
manganese,  while  the  atoms  of  alumina  are  thrice  those 
lese  last.     Hence  the  constitution  of  fahlunite  seems  to 


'rollc  Wachtmeister,   Kong.  Vet.  Acad.  Handl.,   1827,  p.  21.     The 
Qcn  was  from  Erik  Matt's  mine,  and  not  crystallized.     Sp.  gr.  2'68. 
bid.   p.  25.     From  Terra   Nova,  and  in  regular  crystals.     Sp.  gr. 

bid.  p.  27.     From  Lovise  mine.     Crystallized.     Sp.  gr.  2*79. 
.  spociracn  analyzed  by  me.     Its  colour  was  yellowish  brown,  and  its 
c  gravity  2*632.     In  other  respects  it  agreed  with  the  description  in 
xt.     Tlie  remarkable  difference  was  the  absence  of  water.     It  was 
lydrous  fahlunite. 
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15  atoms  silicate  of  alumina, 

5  atoms  bisilicate  of  magnesia,  iron,  and  manfganese, 
1  atom  silicate  of  potash,  soda,  and  lime, 
1 0  atoms  water. 
Or  if  the  silicates  of  potash,  soda,  and  lime,  (which  ybtj  rery 
much  in  the  different  specimens,)  were  considered  as  odI]^ 
accidental,  then  the  constitution  would  be 
3  atoms  silicate  of  alumina, 

1  atom  bisilicate  of  magnesia,  iron,  and  manganese, 

2  atoms  water. 

The  formula  is  3AlS+(T«jMg+^y+y^5mn)S«+2Aq. 
The  constitution  of  anhydrous  fiahlunite  deduced  from  tiie 
last  analysis  in  tlie  table,  is 

15  atoms  silicate  of  alumina, 
5  atoms  bisilicate  of  iron, 
4  atoms  bisilicate  of  magnesia, 
1  atom  bisilicate  of  lime. 
Or  uniting  the  magnesia  and  lime, 
3  atoms  silicate  of  alumina, 
1  atom  bisilicate  of  iron, 
1  atom  bisilicate  of  magnesia  and  lime. 
The  formula  is  3AlS+fS«+(^Mg+JCal)S«. 
So  that  it  differs  in  other  respects  from  hydrous  &hlanite, 
as  it  contains  more  silica. 

Sp.  26.  Leticite.* 

Amphigcne,  vesuvian,  white  garnet. 

This  mineral  occurs  in  imbedded  crystals  in  lava.  The 
lavas  of  Vesuvius,  and  the  basalts  of  Italy  and  Bohemia, 
abound  with  it.  The  road  from  Rome  to  Frascati  is  in  many 
places  covered  with  it. 

Colour  reddish,  yellowish,  or  greyish  white ;  also  ash  grey 
and  smoke  grey ;  streak  white. 

Always  crystallized  in  crystals  approaching  to  a  sphere,  and 

consisting  of  twenty-four  trapeioidil 
ij^.^        faces. 

c  on  c'  131**  48'  16' 
c  on  c"  1 

or      y  146**  26'  33' 
c'  on  (f'j 
These  crystals  exhibit  joints  pamllel 
to  the  faces  of  a  rhomboidal  dodecs- 
hedron,  and   to   those    of    the  cube. 
*  From  Xt»»0t,  white;  on  account  of  its  white  colour. 
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being  the  simplest  of  the  two  has  been  chosen  for 
|r  fonn  of  the  crystal.  The  ieucite  crystal  is  formed 
*  the  angles  of  the  cube  being  replaced. by  three 
ich  planes  by  enlargement  have  enveloped  and  con- 
primary  faces  of  the  cube. 

}  conchoidal ;  surface  of  the  crystals  sometimes  even, 
for  the  most  part, 
vitreous;    from    semitransparent  to   translucent; 

IS  7 ;  specific  gravity  2*490. 

i  before  the  blowpipe  per  se.     It  fuses  with  borax 

bonate  of  lime,  though  with  difficulty  into  a  dear 

ler  changes  the  blue  tincture  of  violets  to  green, 
lowing  table  exhibits  the  constituents  of  Ieucite, 
to  the  best  analysis  hitherto  made : 


. 

t 

t 

•9 

58-760    . 

68-70    . 

.    56-10 

ina,     . 

24-625     . 

19-95    . 

23-10 

b. 

21-350     . 

21-40    . 

,     21-15 

■         • 

— —                      • 

1-35     . 

«— 

ide  of  iron, 

0-40     , 

0-95 

99-725        101-80        101-3 
of  these  three  analyses  gives  us 

Atoniib 

SUica,  56-18     .     28-09 

Alumina,  22-56     .     10-02 

Potash,  21-30     .       3-55 

laches  pretty  nearly  to 

3  atoms  bisilicate  of  alumina, 
1  atom  bisilicate  of  potash. 
lais3AlS«+KS«. 

Sp.  27.  Pipestone. 
lis  name  to  a  mineral  from  North  America,  of  which 
s  make  their  tobacco  pipes.  I  got  the  specimen 
ession  from  my  friend  and  old  pupil.  Dr.  Scouler; 
a  summer  on  the  north  west  coast  of  America, 
lootka  Sound  and  the  Columbia  river,  and  among 

I,  Beitrage,  ii.  42. 

m,  Afhandlingar,  vi.  255.     Arfvedson  by  inadvertance,  hai 

ne  of  meionite  to  one  of  the  leudtes  analyzed  by  him. 
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many  other  natural  productions  of  the  country,  he  brougbt 
home  a  specimen  of  this  pipestone,  which  he  was  good  enough 
to  put  in  my  possession.  It  had  been  given  him  by  the 
natives,  and  he  was  able  to  learn  nothing  about  the  part  of 
the  country  from  which  it  came,  nor  of  the  nature  of  the  rodv 
witli  which  it  is  associated. 

It  constitutes  a  compact  stone  through  which  a  few  scales 
are  scattered,  having  some  resemblance  to  daystone,  but  bemg 
much  softer ;  fracture  earthy. 

Colour  light  greyish  blue;  powder  light  blue;  sectile; 
dull;  opaque. 

Hardness  1*5;  specific  gravity  in  different  trials^  varied 
from  2-606  to  2-608. 

The  particles  when  scraped  off  with  a  knife  feel  gritty 
between  the  teeth. 

Infusible  before  the  blowpipe. 

I  made  two  analyses  of  it,  the  result  of  which  was  as  fol- 
lows: 


Silica, 

55-620     . 

56-60 

Alumina, 

17-208    . 

17-42 

Soda, 

12-160     . 

12-80 

Peroxide  of  iron, 

7-612     . 

6-308 

Lime, 

2-256     . 

2-076 

Magnesia, 

0-112     . 

0-292 

Water, 

4-600     . 

4-566 

99-568       100-062 
The  mean  of  these  gives  us 

Silica,  • 
Alumina, 
Soda,     . 

Peroxide  of  iron. 
Lime,    . 
Magnesia, 
Water, 

These  numbers  approach  very  nearly 
6  atoms  bisilicate  of  alumina, 
3  atoms  bisilicates  of  soda,  lime,  and  magnesia, 
1  atom  quatersilicate  of  iron, 
3  atoms  water. 
Or  if  the  quatersilicate  of  iron  be  considered  as  accidentilf  v^ 
constitution  will  be 


561 1      . 

28*05 

17-314     . 

7-69 

12-48       . 

3-12 

6-960     . 

1-39 

2166     . 

0-61 

0-202     . 

008 

4-583    . 

4-07 
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atoms  bisilicate  of  alamioa, 

atom  bisilicate  of  soda,  lime,  and  magnesia^ 

atom  water. 

nnula  is  2A1S«+(J JN+,8gCal+yVMg)S«+Aq. 

Sp.  28.  Murchisoniie. 
aineral  was  discovered  by  Mr.  Levy,  interspersed  in 
stals  in  the  conglomerate  belonging  to  the  new  red 
',  from  the  neighbourhood  of  DawUsh  and  Heavitree^ 
ter.* 

olour  of  this  mineral  is  not  given,  but  one  of  the 
foces  has  a  pearly  lustre,  and  the  mineral  presents 
yellow  reflection,  generally  not 
but  in  spots.  By  cleavage  a 
1  prism  is  obtained  of  the  foUow- 
Qsions : 
r  90%  P  on  M  106»  50',  M  on 

imes  the  edge  X  is  replaced  by  a 
iking  an  angle  with  P  of  about 

re  foliated.     In  thin  laminae,  transparent 

ess  the  same  as  felspar,  or  6. 

c  gravity,  as  determined  by  Mr.  Kent,  2*5091. 

istituents,  according  to  the  analysis  of  Mr.  R.  Phil- 


Atomi. 

Silica, 

68-6     . 

34-3      .     1411 

Alumina, . 

16-6     , 

7-87     .      3'08 

Potash,    . 

14-8     . 

2-43     .       1 

100-0 
orresponds  with 

3  atoms  tersesquisilicate  of  alumina, 

1  atom  tersesquisilicate  of  potash, 
^rmula  will  be  SAlS^i+KSs*. 

Sp.  29.  Gabr(mite.-\ 

Compact  scapolite. 

lineral  has  been  found  only  in  a  vein  of  titaniferous 
•  Arendal  in  Norway. 

Magazine  (2d  series),  i.  448.    f  Phillips'  Mineralogj,  p.  189. 

u 


54 

Atawt. 
27 

24 

10-66 

1-5      . 

0-6 

17-25    . 

3-45 

1-25    . 

0-27 

o 

1-77 
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It  is  of  a  bluish  or  greenish  grey  colour ;  alto  reddish,  and 
red.  The  bluish  variety  is  found  near  Arendal  along  widi 
hornblende  ;  the  greenish  and  red  variety  at  Fredericksvarn, 
disseminated  in  a  large  grained  syenite. 

Its  structure  is  foliated,  being  mechanically  divisible,  though 
with  difficulty  parallel  to  the  sides  of  a  rectangular  prism. 

Translucent  on  the  edges  and  hard  enough  to  scratch  glass, 
though  not  to  give  fire  with  steeL     Specific  g^vity  nearly  3. 
Before  the  blowpipe  it  fuses  with  difficulty  into  an  opaque 
white  globule. 

Its  constitution,  according  to  the  analysis  of  John,  are  as 
follow : 

Silica,    . 

Alumina, 

Magnesia, 

Potash  and  soda, 

Protox.  of  iron  and  mangan., 

Water,    . 

100 

This  corresponds  very  nearly  with 

3  atoms  bisilicate  of  alumina, 

I  atom  bisilicate  of  potash  and  soda. 

The  formula  will  be  3A1S«+K,NS2. 

Sp.  30.  Icespar. 

This  mineral  occurs  at  Monte  Somma,  near  Naples,  in  lava, 
where  it  is  much  mixed  with  meionite  and  nepheline. 

Colour  greyish  white,  inclining  sometimes  to  yellowish 
white. 

Often  massive ;  sometimes  crystallized  in  thin  longish  nz- 
sided  tables.  Primary  form  a  right  oblique  four-sided  prism, 
the  faces  of  which  are  inclined  at  an  angle  of  129^  40^.  The 
edges  of  this  prism  are  usually  replaced  by  one  or  two  planes. 
The  angles  also  are  occasionally  replaced  by  tangent  planes. 
Lateral  planes  longitudinally  streaked. 

Lustre  shining,  vitreous;  fracture  imperfect  foliated; 
strongly  translucent ;  crystals  transparent;  very  easily  frangi- 
ble ;  specific  gravity  2*4365  ;  hardness  about  3. 

Before  the  blowpipe  on  charcoal  it  becomes  vitreous,  semi- 
transparent,  and  white,  and  fuses  with  difficulty  on  the  edge 
into  a  blebby  semitransparent  glass ;  with  borax  fuses  into  a 
diaphanous  glass. 


FELtfPAK. 

Its  constituents  are 

Silica, 

63-56 

Alumina, 

24*06 

Potash, 

10-03 

Lime, 

0-94 

Peroxide  of  iron, 

0-92 

Water,     . 

0-37 

Oxide  of  manganese, 

trace 

This  is  equivalent  to  6A1S^+KS«*. 


99*88 
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Sp.  31.  Felspar. 

Amausite,  amazonstone,  adularia,  feUtein,  fusible  homttone,  lemantte* 
lodulite,  moonstoDe,  napoleonite,  necronite,  orthose,  fusible  petrosilex, 
sunadin. 

This  mineral  was  long  confounded  with  aOrite,  from  which 
it  was  first  distinguished  by  chemical  analysis.  Being  one  of 
the  constituents  of  granite  it  is  a  very  common  mineraL  For 
the  first  accurate  description  of  it,  we  are  indebted  to  Mr. 
Henry  Rose. 

Colour  white  or  grey ;  often  flesh  red ;  sometimes  green ; 
streak  greyish  white. 

Sometimes  massive,  but  most  frequently  crystallized.    The 
primary  form  is  a  doubly  oblique 
prism. 

P  on  M  90« 
P  on  T  e?**  15' 
M  on  T  120O  35' 

According  to  the  measurement 
of  Mr.  W.  Phillips.    For  a  descrip- 
tion of  the  crystalline  forms,  we  refer  the  reader  to   the 
Memoir  of  M.  (lustavus  Rose,*  and  to  Phillips'  Mineralogy.f 

Structure  foliated;  fracture  conchoidal;  lustre  vitreous; 
transparent  to  translucent  on  the  edges ;  hardness  6 ;  brittle. 

The  specific  gravity  of  seven  different  specimens  was  deter- 
mined by  M.  H.  Rose.  The  green  variety  called  amazon 
stone,  was  the  heaviest,  being  2-58 1 ;  the  lightest  was  firom 
Baveno,  being  2-394.  That  of  the  other  specimens  was 
2-569,  2-574,  2-395,  2-468,  and  2-496.$ 


P 
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M 
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y 

0 

X 

/ 

*  Ann.  de  Chim.  et  de  Phys.  xziv.  5.  t  P*  ^  ^4. 

X  Ann.  de  Chim.  et  de  Phyt.  xxiv.  14. 
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Before  the  blowpipe  It  fuses  with  difiBculty,  and  only  on 
the  edges.  With  borax  it  fuses  into  a  transparent  glass.  It 
fuses  also  with  biphosphate  of  soda,  leaving  a  skeleton  of 
silica.     With  carbonate  of  soda  it  fuses  into  a  glass  full  of 

vesicles. 

The  following  table  exhibits  the  constitaents  of  this  mine- 
ral, according  to  the  best  analysis  hitherto  made : 


• 

t 

t 

t 

Silica,         .... 

64 

64-5 

65 

64-20 

Alumina,    .         ^         .         . 

20 

19-75 

20 

18^ 

Potash,      .... 

14 

11-50 

12-25 

16-95 

Lime,         .... 

2 

trace 

trace 

tnee 

Oxide  of  iron,    . 

— 

1-75 

1^25 

— 

Water,       .... 

— 

0-75 

0-50 

— 

100 

98-25 

99 

99-55 

I  am  disposed  to  take  Berthier's  analysis  as  nearest  the 
truth,  because  it  was  made  on  a  pure  specimen,  and  his  method 
of  determining  the  potash  would  be  more  correct  than  the 
methods  of  Vauquelin  or  Klaproth.  The  result  of  this  analy- 
sis gives  us  the  following  atomic  numbers : 

Atoms. 

Silica,        .         .         32-1       .     11-3 
Alumina,  .  8*1 7     •       2-9 

Potash,      .         .  2-82     •       1 

The  atoms  of  silica  are  thrice  as  numerous  as  those  of  the 
bases ;  while  those  of  potash  are  to  those  of  alumina,  very 
nearly  as  I  to  3.     Hence  the  constituents  of  felspar  are 

3  atoms  tersilicate  of  alumina, 
I  atom  tersilicate  of  potash. 
The  formula  is  3A1S'+KS'. 


Sp.  32.  Glassy  Felspar. 

Ryacolite. 

This  mineral  is  a  very  common  ingredient  in  lava,  and  gM 
its  name  from  the  strong  vitreous  lustre  by  which  it  is  dit- 

•  Vauquelin  ;   Hauy,  ii.  592. 

f  Klaproth,  Beitrage,  vi.  242.  The  first  specimen  from  Carisbadthiniff 
a  specific  gravity  of  2' 565  ;  the  second  from  Fredericks wira  in  Noftnji 
having  a  specific  gravity  of  2*590. 

X  Berthier ;  Ann.  des  Mines,  vii.  289.     An  adularia  from  St  Oolbaid. 
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racterized.  The  lava  of  Vesuvius  contains  abundance  of  it, 
and  also  the  lava  of  the  Laucher  sea.  It  is  found  also  in 
many  other  localities,  as  the  pitchstone  porphyry  in  the  islands 
of  Arran  and  Rum.  It  was  first  distinguished  as  a  peculiar 
species  by  G.  Rose. 

Colour  greyish  white  or  grey. 

It  is  always  crystallized,  and  the  form  is  the  same  as  that  of 
felspar,  excepting  that  by  M.  G.  Rose's  measurement,  the 
incUnation  of  M  on  T  is  very  nearly  a  degree  greater  than 
in  adularia.*  The  crystals  are  usually  very  much  cracked. 
They  are  generally  small  and  always  imbedded. 

Fracture  uneven  or  small  imperfect  conchoidal. 

Internal  lustre  splendent  and  strongly  vitreous;  trans- 
parent* 

Hardness  the  same  as  that  of  felspar. 

Specific  gravity,  as  determined  by  G.  Rose,  from  2*576  to 
2-582. 

Mitcherlich  tried  the  optical  properties  of  glassy  felspar 
and  found  them  quite  different  from  those  of  adularia. 

The  following  table  exhibits  the  constituents  of  this  mine- 
ral, as  determined  by  the  analyses  of  G.  Rose  and  Berthier. 


8Uica,     .... 

t 

t      t      § 

§ 

65*52 

50-81 

66-1 

66-6 

Alamioa, 

19-15 

29-44 

19-8 

18-5 

Lime,     . 

0-60 

107 

... 

-— 

Magnesia, 

.— . 

0-23 

2-0 

1-0 

Potash,  .... 

1 1473 

5-92 

6-9 

8-0 

Soda,      .... 

10-56 

8-7 

4-0 

Oxide  of  iron, 

0-28 

«.. 

0-6 

Volatile  matter, 

— 

— 

— 

— 

100 

97-81 

98-5 

98-7 

The  second  of  these  analyses  differs  so  much  from  the  rest 
that  we  must  omit  it.     The  mean  of  the  others  gives  us 


•  St?c  the  usual  crystalline  forms  of  glassy  fekpar,  fig^ured  by  G.  Rose 
in  Poggendorfs  Annalcn,  xv.  193. 

+  G.  Rose,  Poggendorl's  Annalen^xxviii.  145.  The  specimen  was  from 
Vesuvius. 

X  Rose.     Ibid.  p.  147.     The  specimen  was  from  Vesuvius. 

0  Berthier's  Merooires,  ii.  313.  The  first  specimen  was  from  Mont 
Dore,  the  second  from  Drakcnfield. 
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Silica,      .         .         66-00     .     33 
Alumina,  .         19*13    .       8*5 

Potash,    .         .  7-45     .       1-24 

Soda,       .  3-85     .       0-96 

Glassy  felspar  agrees  with  common  felspar  in  being  composed 
of  tersilicates,  but  it  contains  both  potash  and  soda.  The 
proportion  of  alkali  to  alumina  is  less.  Its  coniititution  ii 
very  nearly 

4  atoms  tersilicate  of  alumina, 
1  atom  tersilicate  of  potash  and  soda. 
The  formula  is  4AlS5+(f  K+|N)S^ 

Sp.  33.  Albite. 
Crumbling  felspar,  Idesolspath,  cleavelandite»  pereklin. 

This  mineral  which  had  been  confounded  with  felspar, 
first  described  and  analyzed  in  1806,  by  Hedenberg.*  It 
afterwards  noticed  by  Gahn  and  Berzelius  in  1814,  under  the 
name  of  albite  ;^  and  in  1815,  two  varieties  of  it  were  ana- 
lyzed and  described  under  the  names  of  granular  and  radiated 
adbite,  by  Eggertz.;]:  Haussmann  had  received  a  specimen  of 
it  from  Chesterfield  in  Massachusetts,  during  the  year  I817. 
He  drew  up  a  description  of  it  under  the  name  of  kieselspath, 
which  was  read  to  the  Royal  Society  of  Gottingen  during  the 
course  of  that  year,  and  Stromeyer,  at  his  request,  made  a 
chemical  analysis  of  it,  which  he  published  in  1821  in  his 
Untersuchungen  (p.  300).  In  1823,  M.  Gustav.  Rose  pab* 
lislied  an  elaborate  account  of  its  crystalline  form  and  con- 
stitution.§  At  a  latter  period,  Mr.  Brooke  proposed  for  it 
the  name  of  cleavelandite,  and  Mr.  W.  Phillips  showed 
that  it  is  a  common  constituent  of  the  granite  rocks  of  diis 
country.  II 

The  colour  is  generally  white,  but  it  is  found  also  bluish 
and  blue,  of  a  dingy  red  and  gpreen,  and  doubtless  of  other 
colours ;  streak  white. 

It  occurs  massive  and  also  crystallized.  The  primary  farm 
is  a  doubly  oblique  prism. 

*  Afhandlingar,  i.  118. 

t  Ibid.  iv.  180.     The  name  was  deriyed  from  albutt  white  i  froB  ihi 
wliite  colour  of  the  specimens  observed  by  them. 
t  Ibid.  V.  27. 
§  Gilbert's  Annalcn,  Ixxiii.  17.3. 

Annals  of  Philosophy  (2d  series;,  vii.  1 18. 


ALBITE. 


295 


TonM  117°  53' 
P  on  M  860  24' 
P  on  T  lists' 

The  edge  X  is  often  replaced  by  a 
plane,  making  with  T  an  angle  of 
122^  15',  and  with  M  an  angle  of 
11 9"^  52'.  The  terminal  edges  and 
angles  of  the  prism  are  also  occasion- 
ally replaced  by  planes.* 

Albite,  when  massive,  is  always  radiated,  never  foliated. 

Lustre  vitreous,  often  inclining  to  pearly  on  the  perfect 
surfaces  of  cleavage. 

Rarely  transparent,  and  only  when  it  occurs  in  small  cryfr« 
tals ;  always  translucent  on  the  edges. 

Hardness  6 ;  brittle. 

Specific  gravity,  by  Rose's  trials,  varies  from  2*608  to 
2*619.  Eggertz  found  the  albite  of  Finbo  2*612,  that  of 
Broddbo  2*619.  Nordenskiold  found  the  red  albite  fit)m 
Kimito  2*609. 

Before  the  blowpipe  it  behaves  exactly  like  felspar. 

Does  not  dissolve  by  digestion  in  acids. 

The  constituents  of  albite,  according  to  the  most  accurate 
analyses  hitherto  made,  are  as  follow: — 


Silica,    . 

t 

t 

§ 

D 

70-48 

70-676 

68-46 

70-94 

Alumina, 

18-45 

19801 

19-80 

18-70 

Soda,     . 

10*50 

9056 

9-27 

8-83 

liime,                              . 

0-55 

0-235 

0*68 

0-68 

Oxides  of  iron  &  manganese, 

-» 

0111 

0-28 

— 

Moisture, 

— 

— 

— 

0-70 

99-98 

99-879 

97-99 

99-85 

These   four  analyses  approach    each   other  very  closely; 

showing  that  all  the  specimens  analyzed  were  nearly  pure. 

The  mean  of  the  four  is  as  follows: —  Atomt. 

Silica,  .         .         70-139     .     35-07 

Alumina,       .         .  19-063     .       8-47 

Soda,    .         .         .  9-414     .       2-35 

*  See  a  description  of  the  forms  by  Rose ;  Gilbert's  Annalen,  Ixziii.  156. 
t  Eggertz,  Af  handlingar,  v.  28.    J  Stromeyer,  Untenucfaiingen,  p.  aOO. 
§  Rote,  GiU)crt*»  Annalen,  Ixxiii.  173. 
|]  By  my  analysis.     A  beautiful  white  laminated  mus. 
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The  atoms  of  silica  exceed  three  times  the  atoms  of  the 
bases  by  2*61,  which  rather  exceeds  the  atoms  of  soda.    It 
would  seem  from  this  that  the  soda  is  in  the  state  of  quater- 
silicate ;  but  it  is  more  probable  that  this  excess  of  silica  is 
accidental,  and  that  the  constitution  of  albite  is 
3  atoms  tersilicate  of  alumina, 
I  atom  tersilicate  of  soda. 
The  formula  is  SAIS'+NS^. 

Sp.  34.  AnorthiteJ^ 

This  species  was  first  recognised  and  separated  from  felspar, 
with  which  it  had  been  confounded,  by  Dr.  Gustavus  Rose 
in  I823.t 

The  only  locality  of  it  at  present  known  is  Mount  VesnTiiu, 
where  it  is  found  lining  cavities  in  limestone  along  with  a 
greenish  variety  of  pyroxene. 
Colour  white ;  streak  white. 

It  occurs  sometimes  massive,  but  most  frequently  crystal- 
lized.    The   primary   form   of   the 
crystal  is  a  doubly  oblique  prism. 
MonT  117^28' 
M  on  P  94<>  12^ 
TonP  110^57' 
In  general  the  edge  G  is  rephced 
by  a  plane  making  an  angle  of  120" 
30'  with  T.     This  plane  sometimes 
increases  so  much  as  to  obliterate  the 
The  edges  F  and  B  are  often  replaced 
by  planes,  which  cause  the  prism  to  terminate  in  three  planes. 
P  makes  with  one  of  these  new  planes  an  angle  of  137^  2*2, 
and  with  the  other  an  angle  of  133^  13^.     Sometimes  the 
angle  O  is  replaced  by  a  triangular  plane. 
Fracture  conchoidal. 

Lustre  on  cleavage  planes  pearly;  in  other  directions 
vitreous. 

Varies  from  transparent  to  translucent;  brittle. 
Hardness  6 ;  specific  gravity  of  the  massive  varieties  2*762, 
of  small  crystals  not  quite  free  from  pyroxene  2*656,  as  deter- 
mined by  Rose. 

Before  the  blowpipe  it  fuses  on  the  edges  with  g^reat  diffi- 

*  Tlie  name  is  derived  from  the  Greek  word  mft^Ht  because  the  primuy 
form  exhibits  no  right  angles. 

t  Gilbert's  Annalen,  Izxiii.  173,  or  Ann.  de  Chim  et  de  Phys.,  zxit.  1* 


plane  M'  altogether. 


44-49     . 

22-24     . 

10-59 

34-46     . 

16-31     . 

7-29 

15-68    . 

4-48     . 

2*13 

5-26     . 

210     . 

1 

0-74     . 

0-15    . 

0-07 
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culty.  With  borax  it  fuses  into  a  transparent  glass.  With 
biphosphate  of  soda  we  obtain  the  same  result,  excepting  that 
a  skeleton  of  silica  is  left  With  carbonate  of  soda  it  swells 
and  froths  and  forms  an  enamel. 

Its  constituents,  as  determined  by  Dr.  G.  Rose,  are 

Atomt. 

Silica, 
Alumina, 
Lime,  • 

Magnesia,     . 
Peroxide  of  iron, 

100-63 
The  number  of  atoms  of  silica  nearly  correspond  with  those 
of  the  bases,  showing  that  the  mineral  is  composed  of  silicates. 
The  constitution  approaches 

7  atoms  silicate  of  alumina, 
2  atoms  silicate  of  lime, 
1  atom  silicate  of  magnesia. 
The  minute  quantity  of  silicate  of  iron  is  doubtless  aoci- 
dentaL 

Sp.  35.  Labradorite. 

Labradore  felspar. 

This  mineral  was  first  observed  on  the  island  of  St  Paul, 
near  the  coast  of  Labrador,  by  Mr.  Wolfe.  It  occurs  also  in 
Ingermania,  and  (as  Klaproth  informs  us)  in  great  abundance. 
The  hills  at  Campsie,  near  Glasgow,  and  on  the  south  side  of 
Paisley  contain  a  great  quantity  of  a  peculiar  green  stone,  in 
which  labradorite  supplies  the  place  of  felspar. 

It  was  arranged  as  a  variety  of  felspar  by  mineralogists ; 
but  Kirwan  was  of  opinion  on  account  of  its  diflScult  fusibility, 
that  it  constituted  a  peculiar  species.*  And  Klaproth  proved 
by  analysis  that  the  constituents  differ  from  those  of  felspar.f 
Still  more  lately  Dr.  G.  Rose  showed  that  the  crystalline 
form,  as  well  as  the  composition,  is  different.  We  cannot 
hesitate  then  to  consider  it  as  a  distinct  species,  though  nearly 
related  to  felspar. 

Colour  dark  ash  and  smoke  grey,  in  certain  positions  it 
reflects  a  great  variety  of  colours,  as  blue,  green,  yellow, 
red,  and  brown.     It  was  these  colours  that  first  attracted  the 

•  Mineralogy,  i.  324.  t  Beitnigc,  vi.  2^. 
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attention  of  the  missionaries.     When  the  stone  is  polislidl 
they  give  it  a  great  deal  of  beauty.* 

Occurs  commonly  massive,  and  in  rolled  pieces,  but  die 
labradorite  in  the  neighbourhood  of  Glasgow,  is  often  in 
crystals ;  and  Rose  informs  us  that  a  crystallized  specimen  of 
it  is  placed  in  the  mineralogical  cabinet  belonging  to  the 
University  of  Berlin.  The  shape  of  the  crystal  is  very 
analogous  to  that  of  felspar.  But  the  inclination  of  the  sides 
and  base  are  a  little  different  The  following  are  the  results 
of  several  measurements  by  Nordenskibld :— t 

P  on  M  93°  28' 
Pon  T  114M8' 
TonM  119°  16' 

Lustre  of  the  sides  of  the  prism  vitreous,  of  the  base  pearly; 
translucent  when  in  thin  pieces. 

Hardness  6 ;  specific  gravity  of  the  variety  from  Labrador, 
as  determined  by  Klaproth  2*69)  as  determined  by  my  trial 
2*699.  Klaproth  found  that  from  Ingermania  2*75.  Rose 
found  the  specific  gravity  of  two  specimens  from  Labrador 
2-695  and  2'70-254 

Before  the  blowpipe  behaves  like  felspar. 

Soluble  when  in  powder,  or  at  least  decomposable  by 
muriatic  acid. 

Its  constituents,  according  to  the  analyses  hitherto  made, 
are  as  follow : — 


Silica,           .         : 

§ 

B 

1 

•• 

55-75 

55 

55-408 

58 

Alumina, 

26-50 

24 

26-920 

27-3 

Lime, 

11-00 

10-25 

10-892 

9^ 

Protoxide  of  iron, 

1-25 

5-25 

1-508 

tnee 

Soda, 

4-00 

8-5 

4-392 

2-0 

Water, 

0-50 

0-5 

0-840 

1-2 

99 

98-5 

99-96 

98-3 

*  Nordenskiold  describes  a  curious  suite  of  coloun  displayed  bya  lafan- 
dorite  found  near  Ojamo,  in  Finland.     See  PoggendorTs  Anoalen,  six.  179. 

f  Pogrgendorf's  Annalcn,  xix.  181. 

X  Ann.  dc  Chim.  et  de  Phys.  xxiv.  25. 

§  Klaproth,  Bcitrage,  vi.  250.     The  spedmen  was  from  Labrador. 

0  Klaproth,  ibid.     The  specimen  was  from  Ingermania. 

Y  By  my  analysis.     The  specimen  was  from  Labrador. 

**  Analyzed  by  Mr.  Bruce  in  my  laboratory.  The  specimen  was  fro0 
the  hills  on  the  south  side  of  Paisley.     It  was  impossible  to  ftCe  it  from  sD 
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We  must  omit  the  fourth  of  these  analyses,  because  the 
specimen  was  not  quite  pure.  The  mean  of  the  other  three 
gives  us 


Silica, 

55-386     . 

ACooM. 

27*69 

Alumina, 

25-810     . 

11-47 

Lime, 

10-714     . 

8-06 

Protoxide  of  iron, 

2-663     . 

0-59 

Soda, 

3-964     . 

0-99 

Water, 

0-613     . 

0-54 

The  atoms  of  the  bases  being  only  16-11,  while  those  of 
silica  are  27*69,  it  is  obvious  that  the  alumina  must  be  in  the 
state  of  bisilicate.  If  we  admit  the  silicate  of  iron  to  be  acci- 
dental, the  constitution  of  the  mineral  will  be 

11^  atoms  bisiUcate  of  alumina, 
3  atoms  silicate  of  lime, 
1  atom  silicate  of  soda ; 
Or,  it  may  be  a  simpler  view  of  the  compound  to  consider  the 
silicates  of  lime  and  soda  as  previously  united.     The  constitu- 
tion of  the  mineral  will  then  be 

3  atoms  bisilicate  of  alumina, 
1  atom  of  silicates  of  lime  and  soda. 
The  formula  will  be  3AlS«+(«Cal+iN)S. 

Sp.  36.  Kaolin. 

Porcelain  earth,  porcelain  clay. 
This  mineral  constitutes  an  ingredient  in  a  kind  of  disinte- 
grated granite,  where  the  kaolin  or  porcelain  earth  assumes 
the  place  of  felspar  or  albite.     St  Austle,  in  Cornwall,  and 
St.  Yriez,  in  France,  are  well  known  localities. 

traces  of  hornblende.  A  specimen  from  Canada  very  like  labnidorite,  and 
baring  a  specific  gravity  of  2*461,  was  analyzed  in  my  laboratory.  Its 
constituents  were 


Atonaa. 

Silica, 

50-45 

.     25*22 

Alumina, 

29-65 

.     1317 

Protoxide  of  iron, 

1-85 

.       0-41 

Lime, 

9-95 

2-84 

Soda, 

6-00 

.       1-5 

Water, 

165 

i-46 

99-55 
This  is  10AlSl>i4.CalS+ NSU.     It  is  therefore  not  labradonte,  tbougli 
It  approaches  it. 


sou  ALUMINUM. 

Colour  white,  often  with  a  shade  of  yellov  or  red. 

Massive  or  disseminated  in  rocks. 

Composed  of  dusty  particles  cohering  slightly ;  adhem 
slightly  to  the  tongue ;  feels  meagre. 

Specific  gravity,  as  determined  by  Karsten,  2-216.  I  fouod 
that  of  St.  Auatle,  Cornwall,  2-464. 

Does  not  fuse  per  se. 

The  following  table  exhibits  the  constitaeots  of  Tarioiii 
specimens  of  kaolin  from  ditlerent  localities: 


Silica, 

• 

t 

t 

t 

t 

t 

J 

52 

M?H 

Sfi-fi 

Sft-fl 

63'3 

50 

Alumina.       . 

S4-fi 

Mft-O 

28-0 

25 

Potash, 

?!■.■> 

^4 

«■« 

1-0 

2-0 

Magnesia,      . 

TfUV 

IH 

O-.-i 

80 

0-7 

Lime, 

5-5 

Orideofiron. 

0-33 

l-ft 

8-5 

— 

13-0 

7-li 

— 

9-5 

I9-2S 

99-33 

99-6 

97-4 

90-5 

100-5 

lor* 

97-oe 

From  the  great  difference  between  these  diflfierent  analyse^ 
it  is  evident  that  the  specimens  were  not  pure.  Tbey  were 
doubtless  mixed  with  quartz,  and  probably  also  with  felipar. 

I  consider  the  probable  composition  of  kaolin  to  be 
4(AH-f)S+(Cal+k)S. 

Sp.  37.  LedUe. 

This  mineral,  which  occurs  at  Grythittan  Jn  Nerike,  w« 
named  by  Dr.  Clarke,  who  subjected  it  to  a  chemical  analyaii.} 
It  had  been  previously  considered  as  a  compact  felspar. 

Colour  deep  flesh  red. 

Structure  compact ;  fracture  splintery  and  conchoidal. 

Has  the  translucency  of  horn. 

Hardness  6-25 ;  specific  gravity  2-606. 

Its  constituents,  by  my  analysis,  are 


*  Rose,  Kantcn's  tabclliMi,  p.  37. 

f  Bertliier,  Ann.  dc  Chim.  ct  dc  Phys.  ziiv.  107.  The  fint  iperiBV 
from  St.  Yriez  i  the  second  irom  Meissen  ;  the  third  from  St,  Tropa  t  tbi 
fourth  from  Mendc  ;  and  the  fifth  from  Nonneuidj. 

i  By  my  analysis.  The  speumen  was  from  St.  Aiutle.  The  Um  n> 
probably  potash. 

i  AnniUs  of  Philosophy,  xi.  367- 
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Atom* 

Silica,            .         81-91  .  40*95  .  28*83 

Alumina,       .           6*55  .  2*91  .  205 

Protoxide  of  iron,    6*42  .  1*42  •  1 

Potash,           .           8-88  .  1*48  .  1-04 


103*76 
This  is  very  nearly 

2  atoms  sepsilicate  of  alumina, 
1  atom  sepsilicate  of  iron, 
1  atom  sepsilicate  of  potash. 
The  formula  is  2AlS^4-fS^+kS^ ;  or  supposing  the  sili- 
cates of  iron  and  potash  previously  combined,  AlS^4-(jf+ 

Berthier  has  given  us  the  analysis  of  a  mineral  from  Sahl- 
berg,  in  Sweden,  under  the  name  of  peirosilex^  which  has  some 
resemblance  to  leelite. 

It  has  a  deep  flesh  red  colour,  is  compact  and  homogeneous, 
the  fracture  resembles  that  of  wax,  and  is  very  fine  grained. 
It  is  strongly  translucent,  is  capable  of  receiving  a  good 
polish,  and  before  the  blowpipe  is  fusible  into  a  white  enamel, 
though  it  is  much  more  infusible  than  felspar.  Its  constitu- 
ents are 


Silica, 

79-5     , 

Atomi. 

,    89-75 

Alumina, 

12-2     . 

5-42 

Soda, 

6*0     , 

1-50 

Magnesia, 

1*1     , 

0-44 

Oxide  of  iron. 

0*5     , 

0-10 

99*3* 
The  atoms  of  silica  are  rather  more  than  five  times  as 
numerous  as  those  of  the  bases.  If  we  consider  the  oxide  of 
iron  as  accidental,  and  unite  together  the  magnesia  and  the 
soda,  the  atoms  of  alumina  will  be  nearly  thrice  as  numerous 
as  those  of  soda  and  magnesia  together.  Hence  the  constitu- 
tion of  the  mineral  must  be 

3  atoms  quiiitosilieate  of  alumina, 
1  atom  quintosilicate  of  magnesia  and  soda. 
The  formula  will  be  3AlS^+(|N+im)S^ 

•  Ann.  de  China,  ct  dc  Phvi.  xu^vi.  20. 
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Sp.  38.  SpodumeneJ^ 

Triphane. 

This  mineral  was  first  found  in  the  iron  mine  of  Utoo,  in 
the  province  of  Sodermanland,  Sweden,  and  was  described  by 
D'Andrada.  It  was  afterwards  discovered  by  Lieonhard,  at 
Sterzing,  in  the  Tyrol;  more  lately  at  Killiney,  near  Dublin; 
and  I  have  very  fine  specimens  from  the  United  States. 

Colour  various  shades  of  greyish  green,  passing  into  green- 
ish white ;  streak  white. 

Texture  always  foliated.     Cleaves  in  the  direction  of  an 
oblique  prism,  with  angles  of  93°  and  87%  but  there  is  no 
cleavage  to  determine  whether  the  prism  be  right  or  oblique. 
Lustre  pearly ;  translucent. 

Hardness  6*5;  specific  gravity,  by  Leonhard,  3*1 15  ;j'  Hai- 

dinger  states  it  at  3*  1704  I  found  that  from  Dublin  bay  3- 18& 

Before  the  blowpipe  it  swells  to  a  foliated  reddish  yellmr 

mass,  which  on  the  smallest  agitation  falls  to  powder.     The 

outermost  portions  fuse  into  small  glass  globules. 

The  constituents  of  this  mineral,  according  to  the  best  ana- 
lyses hitherto  made,  are  as  follow : 
Silica,       .         .         66-40     . 
Alumina,  .         25-30     . 

Lithia,       .         .  8*85     . 

Lime,        .         .         —  . 

Protoxide  of  iron,         1*45     • 
Protox.  of  mangaiK,  — 
Moisture,  .  0*45     . 

I02-45§        99-46311         99-840f 
These  analyses  approach  very  near  to  each  other,  showing 
that  the  specimens  examined  were  pure  or  nearly  so. 
The  mean  of  the  three  gives  us  AtaoM, 

Silica,  .  64-5  .  32-25 
Alumina,  .  27-528  .  12-23 
Lithia,       .  6-69       .       3-82 

It  is  obvious  that  the  atoms  of  silica  are  twice  as  numerous  as 
those  of  tlie  bases.     The  atoms  of  lithia  are  more  than  a  foortk 

*  From  rT«)«f,  ashes.  So  called  because  it  assames  a  form  like  aihei 
before  the  blowpipe. 

f  Ann.  des  Mines,  iii.  125.  %  Mobs'  Mineralogy,  ii.  217. 

§  Arfvedson,  Af handlings,  \i.  161. 

II  Stromeyer,  Untersuchungcn,  p.  426. 

T  From  KiUiney,  Dublin  Bay,  analyzed  by  CapUin  Lehoat,  in  my 
laboratory. 


63-288     . 

63-812 

28-776    . 

28-50e 

5-626    . 

5-604 

"'^""                      • 

0-728 

0-794    . 

0-828 

0-204    . 

— - 

0-776    . 

0-360 
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»f  the  atoms  of  alumina,  owing  to  the  excess  of  that  alkali  in 
Arfvedson's  analysis.  In  the  other  two  analyses  it  approadies 
rery  near  to  a  fourth.  We  may  therefore  consider  spodumene 
IS  composed  of 

4  atoms  bisilicate  of  alumina, 
1  atom  bisilicate  of  lithia. 
The  formula  is  4A1S«+LS«. 

Sp.  89.  Petalite.^ 
Berzelite. 

Tl  neral,  like  the  preceding,  was  first  obsenred  by 

If  A  in  the  iron  mine  of  Utbn,  where  it  is  said  to  con* 

avein.   I  hare  seen  specimens  alsofrom  the  United  States. 

Col<  milk-white,  sometimes  with  a  shade  of  red  or  flesh- 
red,  etimes  it  is  greenish,  probably  from  an  admixture 
)f  cUorite.     Streak  white. 

Occurs  only  massive ;  lamellar  in  one  direction.  It  has  a 
two-fold  cleavage  parallel  to  the  fiices  of  a  prism  of  100^  and 
BO^,  accofdmg  to  Brooke.     Mr.  Phillips  thinks  that  the  sum- 

t  of  the  prism  is  oblique. 

Lustre  vitreous,  inclining  to  resinous.     It  inclines  to  pearly 

ion  the  perfect  faces  of  cleavage. 

Translucent;  brittle. 

Hardness  6-5;  specific  gravity,  as  determined  by  Arf- 
redson  2-42,t  by  Dr.  Clarke  2-45,^  by  C.  G.  GmeUn  2*426.§ 

Exposed  to  the  heat  of  the  blowpipe  on  charcoal,  it  becomes 

assy,  semitransparent,  and  white ;  but  melts  with  difficulty, 

id  only  on  the  edges.  With  borax  it  fuses  into  a  clear 
colourless  glass. 

Wlien  gently  heated  it  emits  a  blue  phosphorescent  light. 

When  boiled  in  acids  it  is  partly  decomposed. 

Its  constituents,  according  to  the  analjrses  of  Arfvedson  and 
Gmelin,  are  as  follow : 


Silica, 

79-212     . 

74-17 

Alumina,  . 

17-225     . 

17-41 

Lithia, 

5-761     . 

5-16 

Lime, 

trace 

0-32 

Water, 

—        . 

2-17 

10219811       99-231 

•  From  vitmXm,  a  leaf,  t  Afhsndluigsr,  vi.  147. 

t  Annals  of  PhilcMophj,  xi.  198.  §  Ibid.  zv.  841. 

II  Arfvedson.  Afhaodlingar,  vi.  145. 

Y  C.  G.  Omelin,  Aonals  of  PhUoM>phy,  z?.  S4S. 
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There  seems  to  have  been  an  excess  of  silica  in  the  speci- 
men analyzed  by  Atfvedson.     Gmelin's  analysis  gives  ns 

Silica,         .         3708     .     12-6 
Alumina,    .  7-73     .       2^2 

Lithia,  2-94     .       1 

If  we  were  to  admit  0-6  of  alumina  to  be  combined  wilk 
0-6  silica,  and  to  be  accidental,  petalite  would  consist  of 
2  atoms  quatersilicate  of  alumina, 
1  atom  quatersilicate  of  lithia. 
The  formula  is  2A1S*+LS». 

The  last  described  eleven  species  in  this  secdon  were  orip- 
nally  confounded  together  under  the  name  of  felspar,  thon^ 
they  all  differ  in  their  chemical  constitution,  and  in  their  cryi- 
talline  form.  It  may  be  worth  while  to  give  a  synoptical 
view  of  the  primary  crystal,  and  of  the  composition  of  these 
eleven  species,  that  the  student  may  be  enabled  to  distinginili 
them  readily  from  each  other. 
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ST-IS 

Tiie  constituents  are  as  follow: 

Mnrchisonite,  SAIS^l-f-KS^. 
Gabronite,       3A1S<'+(K,N)8B. 
Spodumen,       4A1S<>+I'SB. 
Anorthite,        7A1S+2C8+M8. 
Albite,  3A1S''+NS^ 

Labradorite,    SAI8*'+(|C+^N)8. 
Felspar,  8A18S+KS3. 

Glaggy  felspar,  4A1S'  +(jK+JN)S*. 
Kaolin,  4(AI-|-f)S+(C+K)S. 

Leolite,  SAlS'+fS'+KS'. 

Petalite,  2A1S*-|-L8«. 
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L  4.  Double  hydrous  Aluminous  Salts  soluble  m  WaUt. 

»e  salts  are  not  nnmerousy  as  they  amount  onljr  to  three, 

tuting  the  different  species  of  cUkaline  alum  known  in 

erce. 

Sp.  1*  Ammonia^AlunL 

A  alum,  which  approaches  very  nearly  in  its  properties 

common  potash-alum  of  this  country,  occurs  at  Tadcer- 

n  Bohemia,  and  was  described  by  Von  Herder,  in  the 

818.» 

las  a  greyish-white  colour;  occurs  amorphous,  but  by 

)n  and  evaporation  may  be  obtained  in  regular  octa- 

is.  • 

itre  resinous  and  shining. 

jcture  fibrous ;  cross  fracture  conchoidal. 

ies  from  transparent  to  translucent. 

t;  specific  gravity  1*56  at  the  temperature  of  44^*5. 

I  the  look  of  alum,  is  soluble  in  water,  and  when  heat  is 

d  exhibits  nearly  the  same  phenomena  as  common  alum. 

constituents,  according  to  the  analysis  of  Mr,  mine- 

issioner  Gruner,  are. 

Sulphuric  add,     88-682  or   19*24 
Alumina,      .         10-750  6-31 

Ammonia,    .  3*619  2*125 

Water,         .         51-000         29*94 


99*051t 
*8e  approach  very  nearly  to 

4  atoms  sulphuric  acid,  20 

3  atoms  alumina,     .         6-75 

1  atom  ammonia,     .         2*125 
25  atoms  water,         .       28*125 
nee  the  constituents  are  doubtless 

3  atoms  sulphate  of  alumina, 

1  atom  sulphate  of  ammonia, 
25  atoms  water. 
least  these  are  the  constituents  of  ammonia-alum,  when 
artificially. 

Sp.  2.  Potash'Alum. 
is  salt   occurs   occasionally,   though  rarely,  in   pretty 
ar  octahedral  crystals.     I  have  specimens  of  it  from  the 
bourhood  of  Whitby,  and  from  Mount  Etna- 
Gilbert's  Aiuaien,  Ix'ix.  54.  f  Ibid.  218. 
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It  is  white  and  translucent,  or  transparent.  The  crystal  b 
the  regular  octahedron,  having  frequently  all  its  angles  re- 
placed by  tangent  planes. 

Hardness  2'75;  specific  gravity  1-753. 
Taste  sweetish,  astringent,  and  acid. 
Reddens  vegetable  blues  and  is  soluble  in  water. 
Melts  when  heated;  before  the  blowpipe  froths  up  and 
swells,  and  at  last  loses  its  acid. 
Its  constituents  are 

3  atoms  sulphate  of  alumina,    .         21*75 

1  atom  sulphate  of  potash,        •         1 1-00 

25  atoms  water,        .         .         .         28' 125 

60*875 
This  is  the  species  of  alum  usually  manufactured  in  Great 
Britain. 

Sp.  3.  Soda-Alum. 

This  species  of  alum  occurs  native  in  the  Province  of  St 
Juan,  situated  to  the  north  of  Mendoza,  on  the  east  side  of 
the  Andes,  in  about  south  latitude  30^.  The  specimens  which 
I  examined  were  sent  to  Dr.  Hooker  by  Dr.  Gillies  of  Edin- 
burgh, who  at  that  time  lived  in  Mendoza. 

It  is  white,  and  composed  of  fibres  adhering  longitudinally,  and 
havinga  certain  bread  th,but  very  thin.  It  bears  some  resemblance 
to  fibrous  gypsum,  but  is  harder,  not  being  scratched  by  the  nail. 

Sectile ;  outer  fibres  white,  and  only  slightly  translucenty 
as  if  they  had  lost  a  portion  of  their  water.  But  the  internal 
fibres  are  transparent,  and  have  a  glassy,  or  rather  a  silky 
aspect,  showing  that  they  retain  water  of  crystallization. 

Specific  gravity  of  the  transparent  portion  1*88 ;  hardnesi  S. 

Tastes  precisely  like  alum ;  very  soluble  in  water.  At  6S* 
100  parts  of  water  dissolve  377*3  parts  of  the  alum,  and  boil* 
ing  water  dissolves  any  quantity  whatever.  When  exposed  to 
heat,  it  exhibits  nearly  the  same  phenomena  as  common  alun. 

I  found  its  constituents 

Sulphuric  acid,         .         20*000 


Alumina, 
Silica,     . 
Lime,     . 
Peroxide  of  iron. 
Protoxide  of  iron, 
Soda, 
Water, 


6*360 
0*012 
0*136 
Olio 
0*423 
4000 
22*209 

53*250 
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llie  sulphuric  acid  constitutes  4  atoms. 
Tlie  alumina  wants  0-29  of  three  atoms,  but  the  quantity  of 
lime  and  oxides  of  iron  present  are  just  equivalent  to  0*20 
alumina,  and  are  substituted  for  it. 
The  soda  constitutes  1  atom. 

The  water  is  only  0*291  less  than  20  atoms.     Hence  it  is 
obvious  that  the  true  constitution  of  this  salt  is 

3  atoms  sulphate  of  alumina,     21*75 
1  atom  sulphate  of  soda,    .  9 

20  atoms  water,  .  22*50 


53*25 
It  contains  5  atoms  of  water  less  than  soda-alum,  artificially 
crystallized. 

Sect.  5.  Daubk  Hydrous  Aluminous  Sulphates  and  PltosphaUs 

insoluble  in  Water. 

These  species  amount  only  to  three.  I  place  them  by 
Uiemselves,  because  they  do  not  well  agree  with  the  minerals 
in  the  other  sections  of  this  genus. 

Sp.  1.  Alumstone. 

Walnyn. 

This  mineral  was  first  observed  at  Tolfa,  in  the  neighbour- 
hood of  Rome;  afterwards  in  Hungary;  and  Cordier  has 
shown  that  it  is  very  common  in  volcanic  rocks,  but  that  it 
never  occurs  any  where  else.* 

Colour  white,  greyish-white,  or  sometimes  yellowish-white. 

Most  commonly  amorphous,  but  it  is  observed  also  crystal- 
lized in  rhomboids  approaching  very  near  to  cubes,  the  angles 
being  89**  and  9  P.  In  some  crystals  the  apex  of  the  rhom- 
boid is  replaced  by  tangent  planes.  The  size  of  these  crystals 
varies  from  0*03937,  to  0*11811  of  an  inch  in  length. 

Hardness  3-5;  specific  gravity  2*7517.  The  amorphous 
specimens  (owing,  probably,  to  cavities)  are  lighter;  Hauy 
states  it  as  2*5(^7. 

Fracture  foliated  in  a  direction  perpendicular  to  the  axis  of 
the  rhomboid.  In  all  other  directions  the  fracture  is  con- 
choidal. 

Lustre  vitreous;  fragments  irregular,  with  blunt  edges; 
Easily  pulverized. 

*  Ann.  des  Mines,  iv.  205,  and  v.  303. 
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Feels  barsb,  and  does  not  stain. 

Decrepitates  before  the  blowpipe.  GiFes  out  sulphuroiis 
acid  wben  heated  on  platinum  foU,  and  tastes  of  alum  when 
applied  to  the  tongue.  In  a  strong  beat  loses  its  add  and 
becomes  tasteless. 

The  constituents  of  the  pure  crystals,  according  to  the 
analysis  of  Cordier,  are 


Sulphuric  acid, 

35-495     . 

7-1       . 

4-25 

Alumina, 

39-654    . 

17-61     . 

l(h54 

Potash, 

10-021     . 

1-67    . 

1 

Water  and  loss, 

14-830     . 

1818    . 

7-96 

100 
These  atomic  numbers  approach  pretty  nearly 
3  atoms  trisulpfaate  of  alumina, 
I  atom  sulphate  of  potash, 
8  atoms  water. 
From  the  mode  of  analysis  followed,  a  little  of  the  potash 
would  remain  adhering  to  the  alumina.     Hence  the  apparent 
excess  of  alumina  and  of  sulphuric  acid. 

Sp.  2.  Wavellite. 
Devonite,  bydrargillite,  lasionite,  hydrous  diphosphate  of  alumiiUL 

This  mineral  was  discovered  a  good  many  years  ago  by  Dr. 
Wavell,  in  small  veins  and  in  cavities,  in  a  tender  chy  dste 
near  Barnstaple  in  Devonshire;  and  it  was  named  by  Dr. 
Babington  from  the  discoverer. 

Its  colour  is  white,  passing  into  various  shades  of  green, 
grey,  yellow,  brown,  and  black. 

It  is  found  almost  always  in  minute  crystals,  which  com- 
monly adhere  together,  forming  hemispherical  or  globular 

concretions,  from  a  very  small  sise  to 
an  inch,  or  even  more,  in  diameter. 
P  The  primary  form  of  the  crystal  k  a 

right  rhombic  prism,  in  which  M  on  tf 

\-^'  is  1220  15'. 

I      M  <         The  base  P  is  usually  replaced  by  a 

l^  ^  dihedral  summit,  the  faces  of  which  are 

'  ^  i     inclined  on  each  other  at  an  angle  of 

\J         -  107**  26'.     The  edge  X  is  frequently 

replaced  by  two,  and  sometimes  by  ibar 
planes. 
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Lustre  of  cleavage  planes  intermediate  between  pearly  and 
vitreous. 

Hardness  3*25 ;  specific  gpravity  of  tke  variety  from  Barn- 
staple 2-337;^  of  the  variety  at  St.  Stephens^  Cornwall, 
2-253  ^|-  of  the  Irish  variety  2*3616,  as  determined  by  Mr. 
Richardson. 

Before  the  blowpipe  it  loses  its  lustre  and  transparency, 
but  does  not  melt.  With  boracic  acid  axid  iron  wire  it  yields 
a  globule  of  phosphuret  of  iron. 

The  constitution  of  this  mineral  was  discovered  by  Fuchs, 
and  his  analysis  was  confirmed  by  that  of  Berzelius*  The 
following  table  shows  the  results  obtained. 


t 

§ 

B 

Phosphoric  acid, 

• 

• 

8512    . 

SS-40    . 

34-65 

Fluoric  add, 

• 

■ 

— 

206     . 

— i- 

Alumina, 

• 

■ 

37-20     . 

85-35     . 

34-00 

Lime,     . 

. 

• 

""^                  1 

0-60    . 

— 

Oxides  of  iron  &  manganese. 

^'^"" 

1-25     . 

2-15 

Water,   . 

• 

• 

28-00     . 

.     26-80    . 

28-75 

100*37         99*36         99*56 
These  analyses  give  us  as  the  constitution  of  wavellite, 
9  atoms  diphosphate  of  alumina, 
^  atom  bifluate  of  alumina, 
14^  atoms  water*.. 
Or  doubling  the  number  to  get  rid  of  fractions, 

18  atoms  diphosphate  of  alumina, 

1  atom  bifluate  of  alumina, 
29  atoms  water. 
Bat  Mr.  Richardson's  analysis,  which  was  made  with  very 
great  care  upon  a  pure  specimen,  gives 

1^  atom  phosphoric  acid, 
3  atoms  bases, 
5  atoms  water. 
Hence  the  formula  will  be  3Al*i?h+5Aq. 
This  mineral  has  been  found  near  Cork  in  Ireland,  in  the 
Shiant  Isles,  Scotland ;  in  Brazil,  Bohemia,  Mount  Vesuvius, 
and  various  other  localities. 

*  Haidinger,  Mohs*  Mineralogy,  iii.  170. 

f  Gregor,  Nicholson*8  Jour.  xiii.  249. 

X  Puchs,  Schweigger's  Jour.  xxit.  121. 

§  Berzeliuft,  Ann.  de  Cbim.  et  dc  Phys.  xii.  12. 

I  The  Irish  variety  analyzed  in  my  laboratory,  by  Mr.  Richardfon. 


I     if 


\i.-- 


310  ALUMINUM. 

I   f 

Sp.  3.  Lazuliie. 
Azurestone.     Hydrous  diphosphate  of  alumina  and 

This  mineral  occurs  near  Werfen  in  Salzburg,  in  the  val- 
leys called  Schlamming  and  Radelgraben,  in  narrow  veios 
traversing  clay  slate. 

The  colour  of  the  mineral  is  pale  blue  of  yarious  shades; 
particularly  deep  and  beautiful  if  viewed  in  the  direction  of 
one  line,  apparently  the  axis  of  the  crystal ;  while  perpen- 
dicular to  it,  it  is  of  a  pale  greenish  blue  colour ;  streak  white. 
It  is  most  frequently  granular  or  in  pieces,  about  the  sise 
_^  -"  .  of  a  hazel  nut,  but  it  occurs  also  ays- 

tallized.      The  primary  form  of  the 
crystal  is  a  regular  rhombic  prism. 

M  on  M'  121^  SC 
According  to  the  measurement  of  Mr. 
W.  Phillips.  In  general  the  edges  are 
replaced  by  one  or  more  planes.  We 
give  a  representation  of  a  superb  crystal  in  the  possession  of 
Mr.  Brooke,  with  the  inclinations  of  the  planes  as  measured 
by  Mr.  William  Phillips. 

M  on  e  or  M'  on  e'  138'  45' 

M  on  d,  .         .         140   30 

MorM'on/,  .         150   45 

'Y-  a  on  a',  .        ,  91   SO 

c2  r^'-Y''^  a  on  cl  or  d',  .         .         129    10 

k\^^L_"     ^  '''^  d'  aone  or  e'  or  of  on  e-^or  e-',  168    10 

-I'i^.fri^^  cloncl',    ■       .         .         120   40 

""     i^i--^^  cl  on  c2'  or  cl'  on  02^         150 

e  on  d  or  e'  on  d',     •         162   36 
cl  on  e  or  cl  on  e',    .  139   25 

clond,  .         •         141    20 

Fracture  uneven ;  surface  smooth,  all  the  faces  alike. 
Lustre  vitreous;  translucent,  at  least  on  the  edges;  some- 
times opaque. 

Hardness  5  to  5*5 ;  brittle ;  specific  gravity,  as  determined 

by  Fuchs,  3-057. 

Before  the  blowpipe  it  intumesces  a  little,  and  assumes  s 
glassy  appearance  when  the  heat  is  highest,  but  does  not 
melt.  With  borax  it  yields  a  clear  colourless  globule. 
Treated  with  boracic  acid  and  a  piece  of  iron  wire,  it  gives  a 
globule  of  phosphuret  of  iron. 

Its  constituents,  as  determined  by  Fuchs,  are  as  follow: 


BLUUPAR. 

Photphorie  acid, 

41*81     . 

9*29    . 

2-52 

Alumina, 

36-73    . 

15*88    . 

4-25 

Magnesia, 

9-84    . 

8*78    . 

1 

Silica, 

2-10    . 

1*05    . 

0^ 

Protoxide  of  iron. 

2-64    . 

0*58    . 

0-16 

Water, 

6-06    . 

5*88    . 

1-44 

Sir 


97-68» 
The  atoms  of  acids  (including  the  silica)  amount  to  half  tbe 
aloaia  of  the  bases.  Hence  the  mineral  is  composed  of 
disalts.  Sopposbg  the  siUca  to  be  united  with  alumina  and 
oxide  of  iron,  and  that  these  disilicates  are  accidental,  laiuKte 
will  be 

4  atoms  diphosphate  of  alumina, 

1  atom  diphosphate  of  magnesia, 

1^  atoms  water. 
Whether  the  mineral  which  occurs  at  Vorau  in  Austria,  and 
described  and  analyzed  by  Klaproth  in  1792,t  be  the  same 
with  the  mineral  here  described,  remains  to  be  determined. 
From  Mr.  Brooke's  measurement,  its  crystals  are  right  rhom- 
bic prisms  with  angles  of  12  P  80',  and  58''  SW. 

Sp.  4.  Bluegpar. 
Priiinatoidal  azure  spar,  feldapath  blen  of  Hanj. 

This  mineral  occurs  in  masses  and  in  indistinct  crystals 
imbedded  in  quartz,  and  mixed  with  mica,  in  the  valley  of 
Fresdinitz  near  Krieglach  on  the  Miirs  in  Upper  Stiria. 

Colour  smalt  blue,  inclining  sometimes  to  white  or  green ; 
streak  white. 

The  crystals,  by  Hauy's  description,  seem  to  be  right 
oblique  prisms;  cleavage  indistinct;  fracture  uneven. 

Lustre  vitreous,  inclining  to  pearly  on  faces  of  cleavage. 

Translucent  on  the  edges ;  often  nearly  opaque. 

Brittle ;  hardness  5^  to  6 ;  specific  gravity  8*024,  as  deter- 
mined by  Haidinger. 

Before  the  blowpipe  it  loses  its  colour  but  does  not  melt. 
It  dissolves  slowly  and  with  difficulty  in  borax.  With  boracic 
acid  and  iron  wire  it  yields  a  globule  of  phosphuret  of  iron. 

Its  constituents,  as  determined  by  Brandos,  are 

*  Schweigger't  Jour.  xiiv.  373. 
t  Beitrage,  i.  107. 


312 


ALUMINUM. 

Phosphoric  acid, 

43-32    . 

Atan. 

9-62 

Silica,     . 

6-50     . 

3-25 

Alumina, 

34-50     . 

15-33 

Magnesia, 

13-56     . 

6-42 

Lime,      •        . 

0-48     . 

0*13 

Protoxide  of  iron. 

0-80     . 

0-17 

Water,    . 

0-50 

99-66 
There  can  be  no  doubt  that  it  is  a  dipho8{^te  of  alumina 
and  magnesia  like  the  preceding  species.    The  silica,  lime,  and 
protoxide  of  iron,  are  most  probably  accidental  ing^redienti 
derived  from  the  rock.     The  constituents  are 

3  atoms  diphosphate  of  alumina, 
1  atom  diphosphate  of  magnesia. 
The  difference  between  lazulite  and  blue  spar  lies  in  tbe 
proportion  of  the  two  diphosphates  which  each  containa. 

Sect  6.  Double  Hydrous  Aluminous  SilicateSj  or  Zeofifef. 

Tlie  term  zeolite  was  first  applied  by  Cronstedt,  to  a  min^ 
ral  which  he  describes  as  frotliing  .and  swelling  before  tbe 
blowpipe  like  borax.  The  specimens  which  he  describes  were 
from  Svappavari  in  Tomeo  Lappmark,  and  from  Iceland.* 
Hauy  afterwards  divided  the  zeolite  of  Cronstedt  into  4  spe- 
cies.*]*  Since  that  time  many  additions  have  been  made  to  their 
number.  I  mean  to  class  under  the  common  name  of  zeolites 
all  the  double  hydrous  aluminous  silicates.  They  owe  their 
property  of  frothing  when  heated,  to  the  water  which  they 
contain.  This  water  is  easily  driven  off  by  a  heat  acarcely 
amounting  to  ignition,  and  on  its  escape,  the  mineral  either 
falls  to  powder  or  melts  into  a  white  enamel,  according  to  the 
nature  of  the  constituents.  They  occur  most  frequently  in 
trap  rocks,  especially  amygdaloid,  and  in  lava.  The  hilb  in 
the  neighbourhood  of  Glasgow  and  in  the  north  of  Ireland, 
are  particularly  rich  in  species  belonging  to  this  beautiful  seo- 
tion  of  the  mineral  kingdom.  The  species  belong^ing  to  the 
zeolites  amount  at  present  to  no  fewer  than  88. 

*  Kong.  Vet.  Acad.  Handl.,  1766,  p.  120.  It  was  from  the  froUiiiV 
before  the  blowpi()c  that  the  word  zeolite  is  derived,  from  the  Greek  word 
^i«.  to  boil, 

t  Jour,  des  Minc»,  iii.  14,  86. 
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Sp.  1.  SteUiU.'' 
This  mineral  has  hitherto  been  observed  only  in  the  rifts 
a  greenstone  rock,  situated  on  the  banks  of  the  Forth  and 
>lyde  Canaly  a  little  to  the  east  of  Kilsyth.     Quantities  of 
bis  rock  had  been  blasted  and  brought  to  the  neighbourhood 
if  Glasgow.     My  son  accidentally  observed  the  stellite  on  one 
f  these  rocks  while  we  were  walking  along  the  canal  bank. 
Colour  snow-white. 

It  consists  of  a  congeries  of  small  crystals  issuing  like  rays 

rt       several  centres.     Each  circle  of  crystals  may  be  about 

in  diameter.    The  different  circles  run  into  each  other, 

o  t     t  t       termination  of  each  crystal  is  confused.     They 

ob      le  four-sided  prisms ;  but  their  indinations  cannot 

ured. 

Tough,  having  some  slight  resemblance  to  asbestus,  or  still 

e  to  ite. 

JL        'ft     ^9  shining ;  translucent 
Ha  3*25  ;  specific  g^vity  2*612. 

]  the  blowpipe  fuses  into  a  beautiful  white  enamel. 

N\  e  of  soda  fuses  with  effervescence  into  a  trans* 

^  el.     With  borax  it  fuses  into  a  perfectly 

tnt  when  the  quantity  of  stellite  is  small ;  if  it  be 

^r,        b<       exhibits  a  silica  skeleton.    With  biphosphate  of 
(       it  tuses  very  slowly  and  imperfectly  into  a  colourless  bead, 
a  g        deal  of  white  matter  remains  undissolved, 
ituents,  by  my  analysis,  are  aumm. 


SiU< 

. 

48*465     . 

24-23    . 

.     10-84 

I        . 

. 

30-960     . 

8-84     . 

3-96 

. 

5-580     . 

2-28     , 

10 

All       ^ 

. 

5-801     . 

231     . 

103 

Protoxide  of 

iron. 

3-534     . 

0-78     , 

0-35 

Water, 

• 

6-108    . 

5-42     . 

2-43 

99*948 
The  constituents  are  very  nearly 

1 1  atoms  silica, 
4  atoms  lime, 
i  atom  magnesia, 
I  atom  alumina, 
2^  atoms  water. 


*  From  tUUa^  a  star,  because  the  crystals  spread  in  a  star-like  form  on 
he  greenstone. 
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The  constitution  of  stellite  seems  to  be 

4  atoms  bisilicate  of  lime, 

1  atom  bisilicate  of  magnesia^ 

1  atom  silicate  of  alumina, 

2^  atoms  water. 
The  formula  is  4CS«+MS«+AlS+2JAq, 

Sp.  2.   Thomsonite, 
Mesotype  of  Hauj  in  part — needle  zeolite  of  Werner  in  part. 

This  mineral  was  first  recognised  as  a  peculiar  species  by 
Mr.  Brooke,  who  determined  its  characters.  It  ocean  at 
Lochwinnoch,  and  near  Kilpatrick,  both  of  which  localititt 
are  within  a  few  miles  of  Glasgow,  and  in  both  placet  it  ii 
imbedded  in  an  amygdaloidal  rock. 

Colour  snow-white. 

Occurs  usually  crystallized  ;  but  there  is  a  brown  coloured 
amorphous  mineral  found  at  Ballimony,  in  Ireland,  and  having 
a  specific  gravity  of  2*289,  which  proved  upon  analysis  to  be 
an  impure  variety  of  the  same  species.  The  primary  form  of 
its  crystal,  as  Mr.  Brooke  has  shown,*  is  a  right  rectangohr 
prism,  with  a  square  base.  The  usual  crystal  is  that  repre> 
sented  in  the  margin,  in  which  P,  M  and  T  are  the  pri  ^ 
faces.     The  faces  a,  b  are  tangents  to  the  lateral  edg 

^  prism,  and  the  faces  c  are  the  n      t      i 

.   '  K,    decrement  of  one  row  on  the  c       )  of 


\ 


/ 


M  !    a      T    I) 

I     ; 


terminal  plane.     The  height  of  uie  p 
is  equal  to  about  four  times  its  br      k 
M  on  a  135""  3(K 
a  on  a  90<>  40' 
Structure  foliated ;  cleaves  readiljr  pa- 
rallel to  the  fiftces  M,  T ;  fracture  unereo* 
Lustre  vitreous,  inclining  to  pearly. 
From  transparent  to  translucent 
Hardness  4*75 ;   brittle. 
Specific  gravity  from  2-29  to  2-36966. 
Before  the  blowpipe  it  swells  up  like  borax,  and  be 
opaque  and  snow-white,  but  does  not  melt.     When  ex 
to  a  red  heat  it  becomes  opaque,  very  white  and  shini 
enamel.     The  edges  are  rounded,  but  it  does  not  alt 
lose  its  shape. 

The  following  table  exhibits  the  constituents  of  this 
according  to  the  best  analyses  hitherto  made : 

*  AnnaU  of  Philosophy,  xvi.  194. 
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Silica,  . 

« 

# 

t 

t 

t 

36-80 

37-560 

34-68 

37-08 

38-30 

Alumina, 

3186 

31-960 

32-35 

3302 

30-20 

Lime, 

15-40 

15096 

18-65 

10-75 

13-54 

Magnesia, 

0-20 

1080 

— 

— 

— . 

Protoxide  of  iron. 

0-60 

0-720 

._ 

^^ 

._ 

Soda,     •         •         • 

— 

— « 

1-25 

3-70 

4-53 

Water, 

J300 

13-200 

14 

1300 

18-10 

97-36  :99-616  100-88 

97-55    10007 

I  consider  the  first  specimen  analyzed  by  me  as  the  purest 
specimen  hitherto  examined,  and  the  second  analysis  as  the 
most  correct.    It  gives  us  the  atomic  constituents  of  thomsonite 

follow : 


Silica, 

• 

18-78 

AtOOU. 

.     31^6 

Alumina, 

• 

14-20 

.     3 

Lime, 

• 

4-31 

.     091 

Magnesia, 

• 

0-43 

.     009 

Protoxide  of 

iron, 

016 

.     0-03 

Water, 

• 

11-73 

.     •2-47 

These  numbers,  if  we  include  the  magnesia  along  with  the 
lime,  and  leave  out  the  oxide  of  iron  as  accidental,  are  very 
nearly  equivalent  to 

3  atoms  silicate  of  alumina, 
1  atom  silicate  of  lime, 
2J  atoms  water. 
The  formula  is  3AlS+CalS+2iAq. 

Sp.  3.  Natrolite.^ 
Mesotype,  crocdite,  edelite,  hogauite,  feather  zeolite. 

This  mineral  was  first  distinguished  from  the  tribe  of  zeolites 
by  Hauy,  who  gave  it  the  name  of  mesotyp€.\\  Klaproth 
analyzed  a  mamillary  matter  from  Hogau,  near  the  lake  of 
Constance,  of  a  light  yellowish  brown  colour,  to  which  he  gave 

•  By  my  analysis.  The  specimens  were  from  Lochwinnoch,  near 
Greenock.  The  first  analysis  was  inserted  in  the  Annals  of  Philosophy, 
XTi.  409.  The  second  was  made  with  great  care  on  a  specimen  from  the 
HUDO  locality,  to  determine  whether  it  contained  an  alkali. 

f  Also  by  my  analysis.  The  specimens  were  from  the  neighbourhood  of 
Dumbarton. 

X  Berzelius,  Edinburgh  Journal,  yii.  9. 

§  From  natron,  sodot  on  account  of  the  great  quantity  of  toda  which 
it  contains.  |  Jour,  des  Mines,  xiv.  86. 
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the  name  of  nalroliie.*  Mr.  Smithson  sometime  afterwards 
demonstrated  by  analysis  that  natrolite  and  mesotype  belong 
to  the  same  species.f  Fuchs  and  Gehlen  soon  after  showed 
that  the  mesotype  of  Hauy  constitutes  in  fact  two  distinct 
species4  To  the  one  now  under  consideration  they  gave  the 
name  of  mesotype^  to  the  other  that  of  scokziie.  Still  more 
lately  Mr.  Brooke,  without  being  aware  of  what  these  chemisti 
had  done,  drew  precisely  the  same  conclusion,§  distinguishing 
scolezite  by  the  name  of  needlestone. 

Colour  white,  sometimes  with  a  shade  of  red  or  brown; 
often  grey ;  streak  grey. 

It  occurs  pulverulent,  fibrous  and 
crystallized.  The  primary  fomi, 
obtained  by  cleavage,  is  a  right 
rhombic  prism. 

M  on  M'  91""  10',  by  the  measure- 
ment of  Gehlen  and  Fuchs,  and  abo 
of  Mr.  Brooke.  The  crystal  is 
almost  always  terminated  by  a  fonr- 
sided  pyramid,  or  very  conunonly  by 
eight  &ces,  constituting  two  foor- 
sided  pyramids  of  different  inclina- 
tions. 

Mono  116<>  8? 
c  on  e    126   47 
c  on  d    178   45 
c  on  c'    143    14 
dond'    146  44 
These  are  the  measurements  of 
Mr.  Brooke.    Those  g^ven  by  Mr. 
William    PhUlips  are   slightly  dif- 
ferent. || 

Lustre  vitreous ;  transparent  to  translucent-;  brittle. 
Hardness  4*5  ;  specific  gravity  from  2*139  to2.2S0Sb    The 
last  was  a  very  fine  crystallized  specimen  from  AuvergM^ 
the  analysis  of  which  is  given  below. 
When  heated  it  becomes  electric. 

Before  the  blowpipe  froths,  gives  a  phosphorescent  'ligli^ 
and  melts  into  a  white  semitransparent  enamel. 

Gelatinizes  in  acids,  even  after  exposure  to  a  red  heat 

*  Beitrage,  v.  44.  f  Phil.  Trans.  1811,  p.  171. 

\.  Schwcigg^r's  Jour,  xviii.  11.  $  Annalt  of  Philotophjt  sti.  JM" 

II  Mineralogy,  p.  123. 
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Its  constituents,  by  the  best  analyses  hitherto  made,  are  as 
Jlow : 


• 

t 

t 

§ 

II 

Silica,     . 

48 

48 

48-04 

49 

47-56 

Alomina, 

24-25 

26-5 

25-03 

27 

26-42 

Protoxide  of  iron, 

1-75 

— 

... 

.... 

0-68 

Soda, 

16-50 

16-2 

16-76 

17 

14-932 

Lime, 

— 

... 

.— 

..- 

1-400 

Water, 

9-00 

9-3 

9-65 

9-5 

10-440 

99*50 

100 

99-48 

102-5 

101-332 

The  first  three  analyses  very  nearly  agree.  If  we  take 
line,  which  was  that  of  a  very  fine  and  pare  specimen,  we 
ire  the  atomic  proportions  as  follow : 

Atoms. 

Silica,        .         .         24-02     .     5-73 
Alumina,  1M2     .     2*65 

Soda,  .  4-19     .     1 

Water,       .  8-57     .     204 

The  alomina  is  rather  less  than  three  atoms,  but  the  quan- 
ty  obtained  by  Smithson,  and  by  Fuchs  and  Gehlen,  was 
remter  than  in  my  analysis.  It  would  seem  then  that  natro- 
te  is  composed  of 

d  atoms  silicate  of  alumina, 

1  atom  tersilicate  of  soda, 

2  atoms  water. 
The  formula  is  SAlS+NS'+SAq. 

Sp.  4.  Mesolite.^ 
Perhaps  this  mineral  should  rather  be  considered  as  a 
iriety  of  natrolite^  than  as  a  peculiar  species.  It  possesses 
le  crystalline  form  of  natrolite,  but  in  several  of  its  other 
liaraciers  it  approaches  much  nearer  to  scolezite.  Fuchs 
r)d  Gehlen  first  pointed  it  out  as  a  peculiar  species,  and  gave 

•  Klaproth,  Beitrage,  v.  44. 

-|-  Fuchs  and  Gehlen,  Schwcigger's  Jour,  xviii.  11. 

X  By  my  analysis.     A  fine  specimen  from  Auvergne. 

$  Smithson.  Phil.  Trans.  1811,  p.  171. 

I  By  my  analysis.  The  specimen  was  from  Antrim.  It  wis  crystallized ; 
It  full  of  holes,  through  which  water  containing  iron  seems  to  have  filtered, 
pecific  gravity  2' 189. 

1  From  /»ir#f,  middle^  and  xJh,  a  stone.  Because  it  b  intermediate  be- 
reen  natrolite  and  scolezite. 
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it  the  name  which  it  bears,  because  they  considered  it  as 
intermediate  between  natrolite  and  scolezite. 

It  occurs  in  the  same  situations  as  natrolite  and  scolezite,  in 
amygdaloidal  cavities,  and  is  much  more  common  than  either 
of  them.  By  far  the  greater  number  of  specimens  of  zeolite 
from  Iceland  and  the  Faroe  islands  belong  to  it.  Most  of  the 
needlestones  found  in  the  amygdaloidal  rocks  in  Scotland  belong 
to  it  likewise. 

Colour  white. 

Usually  crystallized  in  four-sided  prisms  terminated  bj 
four-sided  pyramids.  The  primary  form  is  a  right  Thombie 
prism,  M  on  M'  91^  25',  according  to  Fuchs  and  Gehlen, 
91°  10'  according  to  Brooke. 

The  lustre,  transparency,  hardness,  electric  propertiet.  tad 
the  action  of  acids  on  mesolite,  are  the  same  as  in  scolezite. 

Specific  gravity,  as  determined  by  Dr.  Freysmuth,  2*333L* 
I  found  it  to  vary  in  different  specimens  from  2*125  to 
2-218. 

Before  the  blowpipe  it  becomes  opaque  and  curls  np^  but 
not  so  much  as  scolezite,  neither  does  it  g^ve  out  quite  so 
much  light.  It  melts  with  the  extrication  of  many  air  bab- 
bles into  a  porous  and  almost  opaque  bead. 

Its  constituents,  as  determined  by  the  best  analyses  hitherto 
made,  are  as  follow : — 


Silica, 

Alumina,    . 
Lime, 
Soda, 
Water, 

t 

t           t 

t 

t 

f 

47-00 

2GI.3 

9-05 

6  47 

12-25 

46-78 
25-66 
10-06 
4-79 
12-31 

47-46 
85-05 
1004 
4-87 
12-41 

46  04 

27-00 

9-61 

6-20 

12*36 

48-028 

S6-660 

6-472 

8-S80 

11-720 

42-188 
90-412 
4-908 
IS'548 
10^68 

100-2 

99  6 

100-lS 

100-21  jl00«8 

101-018 

There  are  two  differences  between  the  constitution  of 
mesolite  and  natrolite.  It  contains  more  water,  and  part  of 
tlie  soda  is  replaced  by  lime.  Its  constituents  may  be  stated 
thus: 


*  Schweigger*8  Jour.  xxv.  426. 

t  Fuchs  and  Gehlen.  The  first  spedmen  was  from  Faroe,  and  mf 
needlcform.  The  second  and  third  were  from  Iceland,  and  were  fibmii 
The  fourth  was  from  the  Tyrol,  and  also  fibrous. 

t  By  my  analysis.  The  specimen  was  from  the  neighboorbood  of 
Kinross. 

§  By  my  analysis.  The  specimen  was  from  Antrim.  It  wma  a  wUie 
coloured  mass  composed  of  minute  crystals.  Spedfic  gravity  S'lS&i  Itt 
constituents  deviate  a  gfood  deal  from  the  rest. 
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3  atoms  silicate  of  alumina, 

1  atom  tersilicate  of  lime  and  soda, 

3  atoms  water, 
•ems  to  consist  of  a  mixture  or  combination  of  natrolite 
olezite,  probably  only  a  mixture,  as  the  proportion  be- 
the  lime  and  soda  varies  a  good  deal  in  the  different 

Sp.  5.  Scolezile. 

Needlestone. 

t  species  was  first  distinguished  from  mesotype,  with 
it  had  been  previously  confounded,  by  Fuchs  and 
I,  who  pointed  out  the  peculiarity  of  its  crystalline 
and  its  composition  in  1816.*  Mr.  Brooke  described 
italline  form,  and  recognised  it  as  a  peculiar  species  in 
without  being  aware  of  what  had  been  already  done 
;hs  and  Gehlen. 

ezite  occurs  in  Iceland,  the  Faroe  Islands,  Staffa,  &c., 
vesicular  cavities  of  amygdaloid.     It  occurs  abo  in 
n  Kilpatrick  hills. 

r  white. 

y  crystallized.  Primary 
right  rhombic  prism, 
n  M'  9\°  20',  as  measured  by 
and  Gehlen,  and  by  Brooke.  I 
isms  are  larger  than  those  of 
:e,  and  their  faces  are  smoother 
ore  brilliant.     The    prism  is 

:-sided  by  the  replacement 

edges  G  G'  by  tangent  planes.     The  prism   is  fre- 

f  terminated  by  a  four-sided  pyramid,  the  faces  of  which 

angle  of  116^  35'  with  the  corresponding  faces  of  the 

The  needles  are  often  too  small  to  admit  of  measure- 

tre  vitreous ;  scratches  glass  feebly ;  specific  gravity,  as 

ined  by  Fuchs  and  Gehlen  2*214.     Mr.  Brooke  states 

27. 

ible  in   nitric  and  muriatic  acid  before,  but  not  after 

n. 

3mes  electric  when  heated,  the  apex  of  the  terminating 

d  being  positive,  the  other  extremity  negative. 

)re   the  blowpipe   in  the    exterior   flame   it   becomes 

vrciggcr's  Jour,  xviii.  13.         f  Annals  of  PhiIoM>phy,  xvi.  193. 
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opaque,  and  then  twists  itself  up  like  a  worm.*  If  the  actioii 
of  the  exterior  flame  be  continued  for  some  time,  the  fnigmeBt 
melts  into  a  very  bulky  and  shining  slag.  When  this  slag  b 
exposed  to  the  interior  flame,  it  falls  down  and  is  oonverted 
into  a  vesicular  and  slightly  translucent  bead. 

The  constituents  of  scolezite,  as  determined  by  Fncha  mi 
Gehlen,  are  as  follow : — 


t 

t 

Silica, 

46-19     . 

46-76 

Alumina,    . 

25-88     . 

24-82 

Lime, 

13-86     . 

14*20 

Soda, 

0-48     . 

0-39 

Water, 

13-62    . 

13-64 

100-03     .     99*80 
I  analyzed  a  specimen  in  my  cabinet}  locality  unknomi; 
the  result  was  almost  identical  with  the  first  analysis  of  Fndii 
and  Gehlen.     The  mean  of  these  two  analyses  1% 


Silica, 


Alumina, 
Lime, 
Soda, 
Water, 


46-47 


23-23     . 

.     5*80 

11-26     , 

.     2-81 

4-00     , 

.     1 

0-40     . 

.     0-10 

12-11     . 

.     3-08 

25*35     . 

14*03     . 

0-43     . 

13-63     . 

Tliis  approaches  sufficiently  near 

3  atoms  silicate  of  alumina, 
1  atom  tersilicate  of  lime, 
3  atoms  water. 
So  that  it  differs  from  natrolite  by  the  substitution  of  Hon 
for  soda,  and  by  the  addition  of  another  atom  of  water.    Tliii 
is  the  reason  why  mesolite,  which  is  a  mixture  of  natrolite 
and  scolezite,  contains  more  water  than  the  former  of  the 
minerals,  and  less  than  the  latter. 

Sp.  6.  2etmfe4 

The  mineral  which  I  distinguish  by  this  name  was  foond 
in  1814  in  considerable  quantity  in  the  Hnel  Unity  minei 
about  three  miles  east  of  Redrath,  in  Cornwall.     At  thaltiM 

*  Hence  the  name  scolezite,  from  rjuvXn^  a  worm, 
t  Schweigger's  Jour,  xviii.  16.     The  first  spedmen  from  Faroe,  tbe 
second  from  Stafia. 

t  From  Civ&f,  connexion,  because  it  occurs  in  the  umied  Mum^  Coi^ 

wall. 
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I  considered  it  as  a  variety  of  asbesious  acHnoUie  of  Werner, 
and  published  an  analjrsis  of  it  under  that  name.^  But  a 
more  careful  examination,  and  a  more  accurate  analysis  of  it 
have  satisfied  me  that  it  constitutes  a  peculiar  species,  which 
I  hare  called  zeuxiU^  in  allusion  to  the  Huel  Unity  where  it 
was  found. 

Colour  brown  with  a  slight  shade  of  green,  when  we  view 
a  considerable  mass  of  it  together,  but  not  perceptible  in  a 
single  crystal. 

Composed  of  very  small  flat  rectangular  prisms  interwoven 
in  such  a  way  as  to  leave  cavities  between  them.  From  this 
structure  the  mineral  may  be  called  promiscuous  fibrous. 

Lustre  vitreous,  glistening ;  opaque. 

Hardness  4-25 ;  but  the  crystals  adhere  to  each  other  so 
loosely  that  the  mineral  is  easily  crumbled  between  the  fingers. 

Specific  gravity  3-051. 

When  heated  in  a  glass  tube  it  g^ves  out  water  containing 
a  trace  of  muriatic  acid,  and  emits  an  odour  which  may  be 
termed  bituminous.  By  this  treatment  it  loses  rather  more 
than  five  per  cent  of  its  weight  Before  the  Uowpipe  its 
colour  becomes  deeper,  and  the  crystals  lose  their  edges  and 
assume  a  scoriaceous  appearance,  but  I  did  not  succeed  in 
fusing  them  into  a  glass  globule.  With  carbonate  of  soda  it 
fuses  easily  into  an  opaque  bottle  green  glass.  With  borax 
it  effervesces,  and  is  converted  into  a  dark  brown  glass  so  very 
deep  in  the  colour  that  it  appears  opaque. 

Its  constituents,  by  my  analysis,  are, 


AConu. 

Silica, 

33-480     . 

16-74    .    23*9 

Alumina, 

31-848     . 

1415     .     20*2 

Protoxide  of  iron. 

26-010     . 

5-78     .       8-25 

Lfime, 

2-456     . 

0-70     .       1 

W  ater, 

5-280     . 

4-68     .       6*68 

99-074 
If  we  admit  the  atom  of  lime  to  be  united  with  1^  atom 
protoxide  of  iron  in  the  state  of  sesquiferrite  of  lime,  and  to 
be  accidental,  the  mineral  will  be  a  compound  of 

3  atoms  silicate  of  alumina, 
1  atom  disilicate  of  iron, 
1  atom  water. 
The  formula  is  3AlS+f«S+lAq. 

•  Annals  of  Philosophy,  it.  299. 
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Sp.  7.  IttnerUe. 

This  mineral  was  first  described  by  M,  Von  Ittner,  and  it 
was  considered  as  a  variety  of  sodalite  till  Dr.  C.  6.  Gmelin 
analyzed  it,  and  pointed  out  its  peculiar  characters.  It  hai 
hitherto  been  found  only  at  Kayserstuhl,  near  Freyburg,  in 
Saxony. 

Colour  bluish,  smoke,  and  ash  grey. 

Occurs  massive,  and  seemingly  in  rhomboidal  dodecahedial 
crystals. 

Fracture  between  imperfect  conchoidal  and  uneven. 

Lustre  resinous,  slightly  approaching  vitreous. 

Hardness  7 ;  specific  gravity  2*3854. 

Before  the  blowpipe  per  se  fiises  easily  with  frothing,  and 
the  evolution  of  a  gas  like  sulphurous  acid,  and  forms  a  ven- 
Gular  opaque  glass,  which  becomes  blue  when  treated  with 
nitrate  of  cobalt  With  borax  it  fuses  easily  into  a  coIoiulie« 
translucent  glass.  With  biphosphate  of  soda  it  is  readily 
decomposed  leaving  a  silica  skeleton.  With  carbonate  of 
soda  it  fuses  into  an  opaque  glass.  When  heated  in  a  gltfi 
tube  it  gives  out  much  water. 

It  readily  gelatinizes  in  acids. 

Its  constituents,  by  Gmelin's*  analysis,  are, 


Silica, 

34-016     . 

17-008     . 

,     11-41 

Alumina, 

28*400     . 

12-62 

8-47 

Lime, 

5-235     . 

1-49 

1 

Soda, 

11-288     . 

2-82 

1-88 

Potash, 

1-565     . 

0-26 

0-17 

Peroxide  of  iron. 

0-616     . 

012 

0-08 

Gypsum, 

4-891     . 

— 

— 

Common  salt. 

1-618     . 

— 

— 

Water  with  some 

sul- 

■\ 

10-759     . 

9-56 

6-41 

phuretted  hydr.j 

) 

98-388 
The  gypsum  and  common  salt  are  doubtless  acddental  in- 
gredients.    The  other  ingredients  are 

8^  atoms  silicate  of  alumina, 
2  atoms  silicate  of  soda, 
1  atom  silicate  of  lime, 
6^  atoms  water. 


*  Schwciggcr's  Jahrbuchi  vi.  74. 


BON8DORF1TE.  323 

If  w^  allow  for  a  small  deficiency  of  silicate  of  alumina,  the 
H>n8tituents  might  be  thus  arranged : — 
3  atoms  silicate  of  alumina, 

1  atom  silicate  of  soda  and  lime, 

2  atoms  water. 

The  formula  would  then  be  dAlS+()N+^Cal)S+2Aq. 

Sp.  8.  PlinthiU^ 

I  g^ve  this  name  to  a  mineral  which  occurs  in  the  County 

Antrim,  in  Ireland,  from  its  brick  red  colour. 

Colour  brick  red. 

Texture  earthy ;  fracture  flat  conchoidal. 

Opaque ;  does  not  adhere  to  the  tongue. 

Hardness  2-75 ;  specific  gravity  2*342. 

Before  the  blowpipe  per  se  it  blackens,  but  does  not  become 
nagnetic ;  nor  can  it  be  fused.  With  carbonate  of  soda  it 
Ices  not  readily  combine.  Neither  does  it  fuse  with  borax  or 
>iphosphate  of  soda. 

Its  constituents,  by  my  analysis,  are. 


Silica,  30-88  .  15-44  .  20-86 

Alumina,      .         .  20-76  .  9-22  .  12-46 

Peroxide  of  iron,  2616  .  5-23  .  7-06 

Lime,  2-60  .  0-74  .  I 

Water,  19-60  .  17-42  .  23-54 


100 
'^These  atomic  numbers  correspond  with 

12*46  atoms  silicate  of  alumina, 
7*06  atoms  silicate  of  iron, 
1  atom  silicate  of  lime, 
23*54  atoms  water. 
Or,  if  we  consider  the  silicates  of  iron  and  lime  to  be  previ* 
)U8ly  united,  the  constitution  of  the  mineral  will  be 
3  atoms  silicate  of  alumina, 
2  atoms  silicate  of  iron  and  lime, 
6  atoms  water, 
And  the  formula  3AlS+2(Jf+^Cal)S+6Aq. 

Sp.  9.  Bonsdorfite. 
I  give  this  name  to  a  mineral  described  and  analyzed  by 

•  From  rXi»^#f,  a  brick. 
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Bonsdorf.*  It  occurs  in  a  red  granite  at  Biskopsokeni,  neir 
Obo,  in  Finland.  It  is  accompanied  by  a  black  grey  di* 
chroite,  and  a  greenish  coloured  mineral,  which  Boiudoff 
considers  as  a  soda  spodumene. 

Colour  greenish  brown,  or  dark  olive  green.  When  viewed 
by  transmitted  light,  thin  lamellse  may  be  perceived  of  alight 
greenish  colour. 

Occurs  crystallized  in  regular  six-sided  prisms.  In  genenl 
the  lateral  edges  of  the  prism  are  replaced  by  so  many  pknci 
that  the  prism  assumes  nearly  the  appearance  of  a  cylinder. 

Texture  foliated;  folia  perpendicular  to  the  axis  of  Ae 
prism ;  cross  fracture  conchoidal. 

Lustre  of  the  faces  like  that  of  talc,  of  the  cross  fnctore 
waxy. 

Translucent  when  in  thin  plates;  when  in  thidc  pieees 
opaque. 

Hardness  3*5 ;  specific  gravity  not  given. 

Its  constituents,  as  determined  by  BonsdorPs  analysis,  aiCf 

Silica,         ....  45-05  . 

Alumina,     .         .         .         .  30*05  . 

Magnesia  with  trace  of  oxide  1  q^q^ 

of  manganese,  5 

Protoxide  of  iron,        .         .  5*30  . 

Water,         ....  10*60  . 


22-52     . 
13-35     . 

19'84 
11-41 

3-6 

S-07 

116     . 
9-42    . 

1 

8-05 

100* 
These  atomic  numbers  correspond  with 
11^  atoms  silicate  of  alumina, 
3  atoms  bisilicate  of  magnesia, 
I  atom  bisilicate  of  iron, 
8  atoms  water ; 
Or,  considering  the  bisilicates  of  magnesia  and  iron  as  prefi- 
ously  combined,  the  constitution  will  be 
3  atoms  silicate  of  alumina, 

1  atom  bisilicate  of  magnesia  and  iron, 

2  atoms  water. 

The  formula  is  3AlS+(|Mg+if)S«+2Aq. 

Sp.  10.  ChalUite. 
This  mineral   occurs   in  the   Donegore  mountaintf  i 

*  Koiigr.  Vet.  Acad.  Handl.^  1827,  p.  15. 
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Sandy  Brae,  in  the  County  of  Antrim,  and  was  brought  me 
by  Mr.  Doran. 

Colour  deep  reddish  brown. 

Texture  compact;  fracture  splintery  and  flat  conchoidal; 
has  a  considerable  resemblance  to  flint  in  its  appearance. 
Hence  the  name.* 

Lustre  between  vitreous  and  resinous. 

Translucent  on  the  edges. 

Hardness  4-5 ;  specific  gravity  2*252. 

Before  the  blowpipe  becomes  white,  and  spreads  out  like  a 
cauliflower.  With  carbonate  of  soda  it  effervesces,  and  melts 
with  some  difficulty  into  a  white  bead  with  a  pearly  lustre. 
With  borax  it  fuses  into  a  colourless  glass. 

When  heated  it  gives  out  16*66  per  cent  of  water.  Its 
constituents  are 


Atoms. 

Silica, 

36*56     . 

18*28     .     19*76 

Alumina, 

26*20     . 

11*82     .     12*77 

Lime, 

10*28     . 

2*93     .       3*16 

Peroxide  of  iron. 

9*28     . 

1-85     .       2 

Soda, 

2*72     . 

0-68     .       0*75 

Water, 

16*66     . 

14*81     .     16 

102*10 
It  is  obvious  that  the  constituents  are  in  the  state  of  simple 
silicates.     If  we  admit  that  the  silicates  of  alumina  and  iron 
were  previously  united,  as  also  those  of  lime  and  soda,  the 
constitution  of  chalilite  will  be  as  follows : — 

4  atoms  silicate  of  alumina  and  iron, 
1  atom  silicate  of  lime  and  soda, 
4  atoms  water. 
The  formula  is  4(5Al+Jf)S+(JCalJ.N)S+4Aq. 

Sp.  11.  Karpholite. 

This  mineral  has  been  hitherto  found  only  at  Schlaggen- 
wald  in  Bohemia,  in  granite.  It  was  examined  and  named 
by  Werner,  a  very  short  time  before  his  death. 

Colour  a  high  straw  yellow.  Hence  the  name,  which  signi- 
fies strawstone.f 

It  consists  of  minute  crystals  diverging  from  a  point,  so  as 
to  have  the  appearance  of  tufts. 

•  Fit)m  x«^4«  a  flint-  t  From  »«^,  straw. 
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Lustre  silky,  glistening ;  opaque* 

Hardness  2*5 ;  but  it  is  not  easily  determined,  on  account 
of  the  ease  with  which  the  little  crystalline  threads  maybe 
separated  from  one  another.  Specific  gravity,  according  to 
Breithaupt,  2*935 ;  according  to  Steinmann,  2*923 ;  aomd- 
ing  to  Stromeyer,  2*9365. 

It  intumesces  before  the  blowpipe,  becomes  white,  and 
melts  imperfectly  into  a  coherent  mass.  With  carbonate  of 
soda  it  melts  into  a  green  enamel.  Muriatic  acid  has  scarcdj 
any  action  in  it. 

Its  constituents,  as  determined  by  Stromeyer*,  are 

Atoms. 

Silica,            .         .  36-154  .  18-07 

Alumina,      .         .  28-669  .  11*85 

Protoxide  of  mangan.,  19*160  .  4*25 

Protoxide  of  iron,  2*290  •  0*50 

Lime,            .         .  0*271  .  0*07 

Fluoric  acid,          .  1*470  .  M7 

Water,           .         .  10-780  .  9*58 


98*794 
If  we  admit  the  fluoric  acid  to  be  combined  with  lime  and 
alumina,  and  to  be  accidental,  the  mineral  will  consist  of 
7  atoms  silicate  of  alumina, 
3  atoms  sesquisilicate  of  manganese  and  iron. 
6  atoms  water. 
The  formula  will  be  7AlS+S(|Jmn+y^f)S**+6Aq. 

Sp.  12.  AfUritn€lite,\ 

This  mineral  was  first  observed  by  Patrick  Doran,  an  Irish 
mineral  dealer,  on  the  sea-shore  at  Bengane,  about  four  miles 
east  from  the  Giant's  Causeway,  on  the  north  coast  of  the 
county  of  Antrim. 

It  consists  of  stalactitical  looking  masses  about  the  length 
and  thickness  of  a  finger,  adhering  to  the  summit  of  cavities 
in  an  amygdaloidal  rock.  In  the  centre  of  each  stalacdte  is  a 
crystal  of  calcareous  spar,  or  a  fibrous  looking  round  miss. 


*  Untersuchungcn,  p.  410.  Professor  Steiomann  had  previouslj  aoft- 
lyzed  it  with  nearly  the  same  result,  except  that  he  did  not  lecogniie  the 
presence  of  fluoric  acid.     See  Schweig(^er*8  Jour.  zxv.  413. 

f  From  the  County  of  Antrim  in  Ireland,  where  alone  this  nrinenl  has 
been  hitherto  found. 
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pretty  long,  and  having  a'  foliated  structure  and  a  brown 
colour,  and  consisting  of  calcareous  spar. 

Colour  chalk-white. 

Texture  fine  silky  fibrous.  The  fibres  diverging  from  the 
centre  nucleus  like  radii  from  a  centre* 

Opaque ;  dulL 

Hardness  3*75;  specific  gravity  2*0964. 

When  heated  it  gives  out  water,  which  reddens  vegetable 
blues  and  contains  muriatic  acid.  The  quantity  driven  off 
amounts  to  15*42  per  cent 

Before  the  blowpipe  it  does  not  froth,  but  softens  into  an 
enamel  With  biphosphate  of  soda  it  dissolves  very  slowly 
into  a  transparent  colourless  glass. 

Dissolves  readily  in  muriatic  acid  and  gelatinizes. 

Its  constituents,  by  my  analysis,  were  as  follow : 

Atooui 


Silica, 

• 

48-47     . 

21-78 

Alumina, 

. 

30*26     . 

13-44 

Lime, 

. 

7-50     . 

2-14 

Potash, 

• 

410     . 

0-68 

Protoxide  of 

iron. 

019    . 

0-04 

Chlorine, 

• 

0098  . 

0-02 

Water, 

• 

15-32    . 

13-61 

100*938 
As  the  chlorine  is  driven  off  by  heat,  it  is  probably  in  the 
mineral  combined  with  protoxide  of  iron,  constituting  dichlo- 
ride  of  iron.     The  atoms  of  silica  being  21*73,  while  those  of 
the  bases  amount  only  to  16*26 ;  it  is  obvious  that  some  of  the 
bases  must  be  in  the  state  of  bisilicates  or  tersilicates. 
We  may  consider  the  constitution  of  antrimolite  to  be 
20  atoms  silicate  of  alumina, 
3  atoms  tersilicate  of  lime, 
1  atom  tersilicate  of  potash, 
20  atoms  water. 
Or,  admitting  the  tersilicates  of  lime  and  potash  to  be  pre- 
viously united, 

5  atoms  silicate  of  alumina, 
1  atom  tersilicates  of  lime  and  potash, 
5  atoms  water. 
'Hie  formula  is  5AlS+('fCal+|K)S"'+5Aq. 
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Sp.  13.  GlottaUUe.^ 

I  received  the  mineral  to  which  I  gave  this  name,  fron  t 
dealer  in  minerals  at  Old  Kilpatrick,  about  eight  miles  fron 
Glasgow,  on  the  banks  of  the  Clyde.  He  found  it,  I  have 
reason  to  believe,  in  the  hills  behind  Port  Glasgow ;  thongb 
of  this  I  am  not  quite  certain,  as  I  have  never  been  able  to 
procure  a  second  specimen.  It  coats  one  side  of  a  fragmcit 
of  greenstone. 

Colour  white. 

Composed  of  crystals  so  mixed  together,  that  only  a  smll 
portion  of  each  can  be  seen.  They  seem  to  be  regular  odi- 
hedrons;  at  least  four-sided  pyramids,  the  £aees  of  which 
appeared  to  be  equilateral  triangles,  are  visible.  Others  of  the 
crystals  seem  to  be  cubic. 

Lustre  vitreous ;  strongly  translucent;  brittle. 

Hardness  3*5 ;  specific  gravity  2*181. 

Before  the  blowpipe  swells  up  and  melts  into  a  white 
enamel.  With  carbonate  of  soda  it  fuses  into  an  opaque 
white  bead.     With  borax  into  a  translucent  glass. 

When  heated  in  a  glass  tube  it  g^ves  out  21^  per  cent,  of 
pure  water. 

Its  constituents,  by  my  analysis,  are 

AtODUb 

Silica,                    .  37-014  .  18-51  .  2-71 

Lime,            .         .  23-927  .  6-83  .  1 

Alumina,                .  16-308  .  7-27  .  1-06 

Peroxide  of  iron,  0-500  .  0*10  .  0-01 

Water,           .  21-250  .  18-88  .  2-76 


98-999 
These  atomic  numbers  approach  pretty  nearly 

1  atom  silicate  of  lime, 

1  atom  sesquisilicate  of  alumina, 

2^  atoms  water. 
The  formula  is  CalS+AlS'*+2|Aq. 

Sp.  14.  Harringtonite. 
The  mineral  to  which  I  have  given  this  name,  was  brought 
me  by  Mr.  Doran  from  the  north  of  Ireland.     Itconstitatesa 
vein  about  0*6  inch  thick  in  an  amygdaloidal  rock. 

*  From  GiottOt  the  river  Clyde. 
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anow-white;   texture  compact  and  earthy;   luatre 
f  the  almond ;  opaque ;  very  tough. 
88  5*25 ;  specific  gravity  2*217. 
subjected  to  two  successive  analyses.     The  resolto 
How: 

44*960    . 

26*848    . 

11*008    . 
0*880     . 
5-560    • 
th  trace  of  mur.  acid,  10*280     . 


of  iron, 


44-840    . 

22-42 

28-484    . 

,     12-66 

10-684    . 

3-05 

trace 

— 

5-560    . 

1-89 

10-280    . 

9*18 

99*540         99-848 
le  analyses  the  second  is  the  most  accurate,  being 
n  a  specimen  selected  with  much  care, 
omic  numbers  agree  very  nearly  with  the  following 
m: 

3  atoms  sesquisilicate  of  alumina, 

1  atom  silicate  of  lime  and  soda, 

2  atoms  water. 

•mula  is  3AlS'*+(|Cal+iN)S+2Aq. 

Sp.  15.  Soapstone. 

Steatite  in  part 
rm  steatite  has  been  applied  so  loosely  by  mineralo- 
t  it  includes  minerals  composed  of  very  different 
ts  and  belonging  in  reality  to  different  species.  I 
le  term  soapstone  to  the  mineral  which  occurs  in  the 
of  the  Lizard,  partly  in  a  vein  in  serpentine  at  the 
)int,  and  partly  near  the  MuUyan  churchtown. 
greenish  white,  sometimes  with  a  tinge  of  yellow,  and 
ith  green  and  red ;  the  white  portion  often  traverses 
a  kind  of  irregular  vein.  When  first  extracted  from 
t  may  be  kneaded  like  dough,  but  when  left  exposed 
,  it  loses  part  of  its  moisture,  becomes  translucent  on 
but  still  continues  soft  enough  to  be  scratched  by  the 

-e  fine  earthy. 

nctuous ;  lustre  soapy ;  sectile. 

c  gravity  of  the  reddish  variety  2*411 ;  of  the  white 

•396. 

sible  per  se  before  the  blowpipe. 

yed  in  the  manufacture  of  porcelain  at  Swansea. 
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Klaprotb  informs  us  that  it  was  used  for  the  same  purpose  it 
Worcester. 

Breaks  into  a  fine  powder,  which  does  not  feel  gritty  between 
the  teeth. 

Its  constilCients  are  as  follow : 


Silica, 

45 

42*320     . 

43-884 

Magnesia, 

24-75     . 

25-680     . 

24-144 

Alumina, 

9-25     . 

9-384    . 

9-873 

Lime, 

— 

4-680     . 

Protox.  of  iron, 

,  1 

1-083     . 

Potash, 

0-75    . 

"                              • 



Water, 

18-00     . 

16-960     . 

21-228 

98-75*      100-107t       99-128 
These  analyses  approach  each  other  pretty  nearly.    It  b 
clear  that  the  lime,  protoxide  of  iron,  and  potash,  are  acciden- 
tal ingredients.     The  mean  of  the  three  g^res  us 

Atoms. 

Silica,  .         43-734     .     21*86     .     5-18 

Magnesia,      .         24*858     .       9-94     .     2-35 
Alumina,        .  9*502     .       4-22     .      1 

Water,  18*729     .     1664     .     8-94 

It  is  obvious  that  the  bases  are  in  the  state  of  sesquisilicatei. 
The  atomic  numbers  approach  very  nearly 

2^  atoms  sesquisilicate  of  magnesia, 
1  atom  sesquisilicate  of  alumina, 
4  atoms  water. 
The  formula  is  2|MgS»*+AlSi«4Aq. 

Sp.  16.  KOUnite. 

This  mineral  was  discovered  by  Dr.  Taylor  in  coarse  granite 
veins  which  traverse  a  fine  grained  granite  at  KiUiney,  Dnblin 
bay.  The  veins  contain  also  a  good  deal  of  spodumene.  It 
was  described,  and  an  imperfect  analysis  of  it  was  publislied 
by  Dr.  Taylor  and  Dr.  Barker. 

Colour  brownish  yellow,  sometimes  with  a  tinge  of  green. 
Sometimes  the  colour  is  green,  but  this  is  comparatively  rare. 
Some  specimens  when  heated  to  redness  become  snow-white, 
while  others  assume  a  reddish  tinge,  indicating  a  difference  in 
purity. 

*  Klaproth.  Bcitragc,  v.  22. 

t  By  my  analysis.     The  first  si)cciincn  was  mottled  fed  and  white ;  ^ 
second  was  pure  white.    Both  had  been  in  my  cabinet  for  at  least  \b  yetii. 
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ztare  foliated.  Sometimes  in  crystals.  The  shape  is  a 
lided  prism,  apparently  rectangular ;  bat  no  specimen  that 
e  seen  admits  of  measurement  I  have  a  crystal  of  it 
Inches  long,  1*3  inch  broad,  and  0*9  inch  thick, 
istre  waxy;  dull,  except  from  occasional  admixture  of 
rn  matter,  which  may  give  it  a  glimmering  lustre. 
»aque,  or  only  slightly  translucent  on  the  edges;  streak 
wish  white. 

irdness  3*5;  specific  gpravity,  2*711. 
fore  the  blowpipe  becomes  white  and  friable,  and  fuses 
y  into  a  white  opaque  bead,  but  not  nearly  so  easily  as 
imene.  With  carbonate  of  soda  fuses  into  a  transparent 
With  borax  and  with  biphosphate  of  soda  it  fuses  into 
Durless  glass,  leaving  a  silica  skeleton. 
wo  analyses  of  it  were  made  in  my  laboratory,  the  first  by 
ain  Lebunt,  the  second  by  Mr.  BIythe.  The  result  is  as 
trs: 


Silica, 

• 
49-08    . 

t 

47-925 

Alumina, 

30-60     . 

31-041 

Potash, 

6-72    . 

6-06S 

Protoxide  of  iron, 

2-27     . 

2-828 

Lime, 

0-68     . 

0-724 

Magnesia  with  manganese. 

1-08     . 

0-459 

Protoxide  of  manganese. 

*^^~          • 

1-255 

Water, 

10-00    . 

10-000 

100-43  99*975 

hese  analyses  approach  each  other  very  closely.     The 
9  is  as  follows : 

Atonu. 

Silica,  .         48-50    .     24-25     .     23-31 

Alumina,       .         30-82    .     13-70    .     13-17 
Potash,  .  6-39     .       106     .       1-01 

Protoxide  of  iron,    2-30     .       0-51     .       0-5 
Water,  .         10-00     .       8-88     .       8-5 

"hese  atomic  numbers  give  us  the  constitution  of  killiniteas 

13  atoms  sesquisilicate  of  alumina, 
1  atom  bisilicate  of  potash, 
^  atom  bisilicate  of  iron, 
8^  atoms  water ; 

♦  By  Captain  Lchunt.  t  ^Y  Mr.  Blythc. 
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Or,  admitting  the  bisilicates  of  potash  and  iron  to  be  previouily 

combined, 

9  atoms  sesquisilicate  of  alumina, 
1  atom  bisilicate  of  potash  and  iron, 
4  atoms  water. 
The  formula  is  9AlS»*+(^K+§f)S«+4Aq. 

Sp.  17.  Lomoniie.* 

Efflorescing  zeolite. 
This  mineral  was  discovered  in  1785,  by  M.  Gillet  TjtmwH 
in  the  mine  of  Huelgoet,  in  Brittany.     It  is  found  also  id  tke 
amygdaloidal  rocks  in  the  Kilpatrick  hills,  near  Glasgow. 

Colour  white,  usually  with  a  shade  of  red,  yellow,  or  green  | 
streak  white. 

.  :  ^  .^  Occurs  most  commonly  in  crystili. 

Tlie  primary  form  is  an  oblique  rbon- 
bic  prism. 

PonMor  M'  IIS^SO" 
M  on  M'  86**  W 
The  edge  H  (and  sometimes  abo 
the  edge  G)  is  frequently  replaced  by 
a  tangent  plane.    The  base  P  is  com- 
monly replaced  by  two  low  fiusea. 
Lustre  vitreous,  inclining  to  pearly  upon  the  more  distinct 
faces  of  cleavage ;  translucent 

Hardness  3*5,  but  when  the  mineral  Is  exposed  to  the  air  it 
loses  its  water,  and  falls  into  powder. 

Specific  gravity,  as  determined  by  Hauy,  2*8. 
Before  the  blowpipe  it  fuses  into  a  white  spamons  mass.   It 
gelatinizes  in  acids,  and  acquires  negative  electridty  by  fiifr^ 
tion,  if  insulated. 

We  have  two  analyses  of  this  mineral,  one  by  M.  I#.  Gmeliiii 
and  another  by  M.  Vogel.  The  following  table  exhibits  the 
results  which  they  obtained  :* 


Mom.                 AMM, 

Silica, 

48-3 

.     49 

• 

48-65     .     S4<a2 

Alumina, 

22*7 

.     22 

• 

22-35    .      9-93 

Lime, 

121 

9 

• 

10-55     .      S-01 

Water, 

16*0 

•     17*5 

• 

16-75     .     14-88 

Carbonic  acid. 

99- 1 

.       2-5 
100 

•  Named  from  the  discoverer. 

t  Mohi*  Mineialogy,  iL  8S5. 

CHABAZITE. 

institution  is  obviously 

3  atoms  bisilicate  of  alumina, 

1  atom  bisilicate  of  lime, 

5  atoms  water, 
formula  is  3AIS«+CalS«+6Aq. 

Sp.  18.  CAabazite.* 
I  mineral  was  first  named  and  described  by  Box  d' Antic 
smoir  read  to  the  Natural  History  Society  of  Riris, 
be  year  1780.  It  occurs  pretty  commonly  in  trap  rocks. 
t  is  abundant  at  Talisker,  in  the  Isle  <tf  Skye,  and  at 
colm,  in  Renfrewshire.  It  is  to  be  found  also  at  the 
'  Causeway,  and  in  many  other 
The  first  crystallized  speci- 
vere  observed  at  Oberstein,  in 
ny. 

»ur  white ;  streak  white, 
ays  crystallized.  Primary  form 
ise  rhomboid,  P  on  F  94**  46^. 
the  common  form  which  it  has 
leighbourhood  of  Glasgow.  But 
rstein,  in  Saxony,  and  in  the  north  of  Ireland  it  occurs 
form  figured  in  the  margin.f 

F'on^orP"on^,  120^    5' 


1 75«>  30' 


tf 


173''  32'  p 


143°  59' 

ves  pretty  easily,  and  yields  the  primary  crystal,  often 
illiant  faces. 


name  chabazitc  was  taken  by  Box  d' Antic,  from  the  Greek  word 
This  word  occurs  in  the  poem  m^i  Xi0ttf,  ascribed  to  Orpbeut. 
:>em  20  species  of  stones  are  celebrated  for  their  virtues  sod  uses, 
ut  the  least  attempt  to  describe  them.  Hence  it  is  impossible  to 
he  minerals  to  which  the  Greek  names  were  applied.  The  last  of 
y  is  ;c«C«^i«f.  The  praises  of  this  stone  occupy  17  lines  of  the 
ts  cooling  virtues,  and  its  power  of  curing  the  bite  or  sting  of  the 
ire  celebrated. 

)rding  to  Sir  David  Brewster  the  primary  form  of  this  minersl  is 
mboid,  but  a  prism. 
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Fracture  uneven ;  brittle. 

Lustre  vitreous. 

Transparent  to  translucent 

Hardness  3*75;  specific  gravity  of  transparent  rhomboids 
from  Kilmalcolm  2-088;  Haidinger  states  it  at  2-100.  Cap- 
tain Lehunt  found  that  of  an  Irish  specimen  analyzed  by  him 
(containing  much  soda)  2-472.  Hauy  makes  the  spedfie 
gravity  2-7176. 

Before  the  blowpipe  melts  into  a  white  spumous  mass. 

Easily  soluble  in  muriatic  acid. 

The  following  table  exhibits  the  constituents  of  transparent 
rhomboidal  chabasites : 


Silica, 

Alumina,     . 
Lime, 
Potash, 
Water, 

# 

t 

t 

Mom. 

Atom 

48-756 
17-440 
10-468 
1-548 
21720 

50-65 

17-00 

9  73 

1-70 

19-50 

48-30 

19-28 

8-72 

2-50 

20-00 

40-202 
17-91 
9-639 
1*916 
20-41 

24-6 
7-96 
2-75 
0-32 

18-14 

99-932 

98-58 

98-78 

The  constitution  seems  to  be 

3  atoms  bisilicate  of  alumina, 
1  atom  tersilicate  of  lime, 
6  atoms  water. 
The  formula  is  3AlS«+CalS'+6Aq. 
But  there  is  another  variety  of  chabasite  in  which  soda  re- 
places a  considerable  portion  of  the  lime.     It  is  remarkaUe 
that  this  chabasite  is  always  crystallized  in  the  peculiar  foiB 
figured   in   page   333.     The    following    table   ezhibiti  the 
constituents   of  two  specimens   of  this  kind   analyzed  by 
Captain  Lehunt,  in  my  laboratory,  and  another  by  Ber- 
zelius : 


*  By  my  analysis.  The  spedmen  was  firom  Kilmalcolm,  Benfiemfaiitb 
in  transparent  colourless  crystals. 

f  Bcrzelius,  Afhandlingar,  vi.  190.  The  specimen  was  from  GmUfr* 
bei^,  in  crystals,  and  selected  with  great  care. 

X  Arfvedson,  Kong.  Vet.  Acad.  Handl.,  1824,  p.  356.  The  qMciiieB 
was  from  the  Faroe  Isles.  The  specimen  was  given  to  Benelios  by  Hw/ 
as  an  example  of  pure  chabasite. 
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• 

+ 

t 

Silica,     . 

• 

48-988     . 

49-17    , 

46-184 

Alumina, 

• 

19-774     . 

18-90     , 

18-423 

Soda, 

• 

6-066     . 

12- 19     . 

5-967 

Lime,     . 

• 

4-068     . 

— 

7-029 

Protoxide  of 

iron, 

0-404     . 

— 

0-397 

Water,    • 

• 

20-700     . 

19-73    , 

22 
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The  specimen  analyzed  by  Berzelius  containing  no  lime, 
but  only  soda  and  alumina,  ought  to  constitute  a  new  species, 
but  unfortunately  we  have  no  description  of  it 
Its  constituents  were 

Atont. 

Silica,         .         24-58     .     8-06 
Alumina,    .  8*40     .     2-75 

Soda,  .  3*05     .     1 

Water,       .         17-53     .     5-74 
This  corresponds  nearly  with 

3  atoms  bisilicate  of  alumina, 
1  atom  tersilicate  of  soda, 
6  atoms  water. 
There  is  a  slight  deficiency  of  bisilicate  of  alumina, 
'ilie  specimens  analyzed  by  Captain  Lehunt  were  mixtures 
or  combinations  of  the  common  (»lcareous-chabasite  and  the 
aoda-chabasite  of  Berzelius. 

Sp.  19.  Levpine.  ^ 

This  mineral  was  first  noticed  by  Mr.  Heuland,  in  the 
cavities  of  an  amygdaloidal  rock  from  Dalsnypen,  in  Faroe, 
where  it  is  accompanied  by  chabasite,  analcime,  and  a  new 
variety  of  heulandite.  He  sent  specimens  of  it  to  Dr.  Brewster, 
who  determined  its  optical  properties,  and  distinguished  it  by 
the  name  of  levyite. 

Colour  white ;  streak  white. 

It  occurs  only  crystallized.     The  primary  form,  according 

•  Captain  Lehunt.  The  specimen  was  from  the  North  of  Ireland. 
Colour  yellow. 

f  Berzelius.  He  says  that  the  specimen  was  from  Scotland.  Kong. 
Vet.  Acad.  Handl.,  1825,  p.  358. 

X  Captain  Lehunt.  The  specimen  was  white,  and  also  from  the  County 
of  Antrim. 

§  Named  in  honour  of  Mr.  Levy. 
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to  Haidinger,  is  an  obtuse  rhomboid.     But  the  shape  of  int 

only  crystalline  form  hitherto  ob- 
served, is  that  in  the  margin,  obri- 
ously  consisting  of  two  crystals  pene- 
trating each  other. 

O  on  y  136*  1' 
Oon  P  117**  24^ 
Fracture  imperfect  conchoidal ;  brittle. 
Lustre  vitreous ;  semitransparent. 
Hardness  4;  specific  gravity  by  my  trial,  2*161. 
Insoluble  in  acids,  and  does  not  g^elatinize  with  thi 
Before  the  blowpipe  intumesces  and  whitens.    With        os- 
phate  of  soda  it  yields  a  transparent  globule,  wh       c 
a  skeleton  of  silica,  and  becomes  opaque  on  cooling. 

The  following  table  exhibits  the  constituents  of  this  mineni 
according  to  the  analyses  hitherto  made : 


. 

t 

Silica, 

48 

44-75 

Alumina, 

20 

20-333 

Lime, 

8-35    . 

8-883 

Magnesia, 

0-40    . 

0-770 

Potash, 

0-41     . 

— 

Soda, 

2-76    . 

8-S33 

Water, 

lihSO     . 

20 

99-21  98-019 
It  has  been  supposed  by  Dr.  Brewster  and  Mr.  G*  Bam, 
that  Berzelius  had  analyzed  a  chabasite  instead  of  a  leryinei 
but  my  result  (except  in  the  silica)  approaches  ao  near  Ui^ 
as  to  render  that  supposition  unlikely.  The  mean  of  the  tvo 
analyses  is 

Atomi. 

Silica,  46-37  .  23-18  .  8-64 
Alumina,  20-16  .  8*96  .  3*84 
Lime,         8-59     .       2-45 


I 


I 


Magnesia,  0-58     .       0-23 

Soda,     .     3-17     .       0-79    .       0-29 

Water,       19-65     .     17*46     .       6-5 

*  Berzelius,  Kong^.  Vet  Acad.  Handl.,  1824,  p.  S56.     The 
was  dent  by  Dr.  Brewster  for  analysis.     It  came  from  Mr.  HeobiML  whs 
had  it  from  the  Faroe  Islands. 

f  By  my  analysis.     I  had  the  specimen  from  Mr.  Dortn,  an  Iikh  M^ 
ral  dealer.     The  soda  contained  a  trace  of  potash. 
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re  admit  the  soda  to  be  accidental,  the  bases  are  in  the 
f  bisilicates,  and  the  constitution  is 

8^  atoms  bisilicate  of  alumina, 

1  atom  bisilicate  of  lime  and  magnesia, 

6J  atoms  water. 
IS  it  contains  less  silica  and  more  water  than  chabasite. 
i  formula  will  be 

3jAlS«+(ifCal+^\Mg)S«+6jAq. 
3  difference  in  the  constitution  of  levyine  and  chabasite, 
I  not  great,  yet,  if  it  be  constant,  will  be  sufficient  to 
ute  a  specific  difference  between  the  two  minerals. 

Sp.  20.  Anakime.^ 
Cubizite,  sarcolite. 

i  mineral  seems  to  have  been  first  particularly  noticed 
)lomieu,  but  Hauy  constituted  it  a  peculiar  species, 
irs  usually  in  cavities  in  amygdaloid  and  basalt,  and  is 
iDt  in  the  Kilpatrick  hills,  near  Glasgow.  It  is  said 
have  been  found  in  small  veins  in  some  of  the  older 

>ur  white  passing  into  grey;  often  reddish- white  or 

?d ;  streak  white. 

x*urs  in  nodules  in  aggregated  crystals,  in  the  form  of 

diverging  fibres,  or  in  cubic 
Sy  either  complete  or  having  their 
mgles   replaced    each   by   three 

as  represented  in  the  margin, 
these  planes  increase  so  much  as 
jeal  the  primary  faces,  a  twenty- 
led  crystal  is  formed,  of  which  a 
is  given  in  page  286.  It  is 
by  the  name  of  the  leucite  crys- 
i  consists  of  twenty-four  equal  and  similar  trapezoidal 

This  is  by  far  the  most  usual  crystal  in  the  analcime 
Kilpatrick  hills. 
Jture  imperfect  conchoidal. 
tre  vitreous ;  brittle. 

etiraes  nearly  transparent.  This  is  the  case  with  the 
le  crystals  which  occur  at  the  Giant's  Causeway. 
t)mmonly  it  is  only  translucent.     Sometimes  it  puts  on 

m  •  prirative,  and  aXn»(,  strength:  named  from  its  very  weak 
rirtue. 

z 
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the  appearance  of  an  enamel,  and  is  only  yery  slightly  tnuu- 
liiccnt.     The  lustre  then  is  waxy. 

Hardness  6*25 ;  specific  gravity  of  a  transparent  specimen 
from  the  Giant's  Causeway  2-278;  HaidLoger  states  tlie 
specific  gravity  at  2*068. 

On  charcoal  it  melts  without  intumescence  or  ebullitioii, 
into  a  clear  glassy  globule ;  gelatinizes  in  muriatie  acid. 

Its  constituents  are  as  follow : 


Silica,     . 
Alumina, 
Soda, 
Water,  . 

* 

t 

Mean. 

AtOIBL 

55-12 
22*99 
13-53 

8*27 

55-60 

23-00 

14-65 

7-90 

55-36 
22*999 
14-19 
8-08 

27-68 

10-22 

3-65 

7-18 

7-8 
2-88 
1 
2K» 

99-91 

101*15 

These  two  analyses  almost  coincide.  They  give  us  the  con- 
stitution of  analcime  as  follows : 

3  atoms  bisilicate  of  alumina, 

1  atom  bisilicate  of  soda, 

2  atoms  water. 

The  formula  is  3AlS2+NS«+2Aq. 

Sp.  21.  Lehuntite^X 

Compact  zeolite. 

I  give  this  name  to  a  species  of  zeolite  which  ocean  at 
Glen  Arm,  a  precipice  on  the  east  coast  of  the  County  of 
Antrim,  in  an  amygdaloidal  rock. 

Colour  flesh-red. 

Appears  to  the  naked  eye  like  a  lump  of  sug^.  Under 
the  microscope  it  appears  to  be  composed  of  minute  scales. 

The  mass,  when  broken  in  two,  exhibits  the  appearance  of 
five  distinct  layers,  three  of  them  flesh-red,  and  two  of  them 
white  lines  separating  the  flesh-red  portion  into  three  portions* 
Or  it  may  be  described  as  a  flesh^red  mass,  with  two  paiaOel 
white  lines  near  the  centre. 

Translucent  on  the  edges. 

Hardness  3*75;  specific  gravity  1-958. 

Before  the  blowpipe  fuses  into  a  white  enamel.     With  ctf- 

*  M.  H.  Rose,  Poggendorfs  ADnalen,  zii.  181. 

f  By  my  analTsis.     The  specimen  was  from  the  Giaat's  Camemyr- 

X  Id  honour  of  Captain  Lehunt 
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bonate  of  soda  it  melts  easily  into  a  white  enamel.  With 
borax  or  bipbosphate  of  soda  it  forms  a  transparent  bead  with 
a  silica  skeleton,  which  becomes  opaque  on  cooling. 

Its  constituents,  by  the  analysis  of  my  nephew.  Dr.  R.  D. 
Thomson,  are : 


Silica, 

47-33     . 

23-66 

Atont. 

.     6*34 

Alumina, 

24-00    . 

10-66 

.     2-85 

Soda, 

13-20     . 

3-3 

^ 

Lime, 

1-524  . 

0-43 

Water, 

18-60     , 

12-08 

•     3-23 

99-654 
If  we  allow  for  a  small  deficiency  of  silica,  the  constitution 
of  Lehuntite  is 

3  atoms  bisilicate  of  alumina, 
1  atom  bisilicate  of  soda  and  lime, 
3  atoms  water. 
The  formula  is  3AlS«+(§N+^Cal)S«+3Aq. 

Sp.  22.  Cluthalite* 

This  mineral  is  found  in  the  western  part  of  the  Kilpatrick 
hills,  near  Dumbarton,  and  is  named  from  the  valley  of  the 
Clyde,  which  the  locality  borders  on.  It  forms  large  nodules 
in  aroyg^loid. 

Colour  flesh-red. 

Constitutes  a  congeries  of  imperfect  crystals,  with  rough 
surfaces.    To  the  eye  they  seem  to  be  right  rectangular  prisms. 

Opaque,  or  only  translucent  on  the  edges. 

Lustre  vitreous;  brittle;  easily  frangible. 

Hardness  3*5;  specific  gravity  2*166. 

Its  constituents,  by  my  analysis,  are : 

Atoow. 

Silica,         .         51-266  . 

Alumina,    .         23-560  . 
Peroxide  of  iron,  7*306 

Soda,  .  5130  . 

Magnesia,  1*233  . 

Water,        .         10-553  . 


25-63 

.     9-85 

10-47 

.     8-82 

1-46 

}  ' 

1-28 

0-50 

.     0*18 

9-38 

.     8-42 

99*048 


*  From  Chitha,  a  name  by  which  the  valley  of  the  Clyde  hat  been  tooM* 
times  distiDguUhed. 
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K  we  allow  for  a  slight  deficiency  of  silica,  the  bases  are 
in  the  state  of  bisilicates.  If  the  bisilicates  of  iron  and  sodt 
were  previously  combined,  and  those  of  alumina  and  magnesia, 

the  constitution  of  cluthalite  will  be 

4  atoms  bisilicate  of  alumina  and  magnesia, 
1  atom  bisilicate  of  iron  and  soda, 
3  atoms  water. 
The  formula  is  4(^gAl+g\5Mg)S«+(jN+jf)S«+8Aq. 

Sp.  23.  Hydroliie* 

Gmelenite,  sarcoHte  of  VanqueUn. 

This  mineral  was  first  observed  by  Leman,  in  the  Vioen- 
tine,  in  cavities  of  amygdaloidal  rocks.  More  lately  it  was 
observed  by  the  late  Mx.  Thomas  Allan,  of  Edinburgh,  in  tlie 
little  deer  park  of  Glen  Arm,  County  of  Antrim,  Ireland.  It 
has  been  since  found  in  amygdaloidal  rocks,  in  Antrim,  by 
Mr.  Doran,  an  Irish  mineral  dealer,  from  whom  most  of  the 
Irish  specimens  of  hydrolite  have  been  obtained. 

Colour  snow-white ;  always  crystallized.    The  only  crystal 

which  I  have  seen  is  that  figured 

on  the  margin,  a  double  six-sided 

^.^^^  ^^  ^  pyramid  with  the  apices  truncated. 

y^    ,^ —   -r'^       ^  Between  the  pyramids  is  intcr- 

^^    /      y      \    y     \     posed   a    short   six-sided  prism. 

'       I  '""'"      I     The  feces  of  the  pyramids  are  all 

"'r y — '^^     streaked  parallel  to  the  base  yon 

'V\      '       /  _  y''  y'  according  to  Dr.    Brewitei^i 

measurement  83^  36'.     It  seems, 
from  the  observations  of  Haidin- 
ger,  to  be  closely  related   to  the   crystalline   form  of  tlie 
chabasite. 

Translucent ;  very  frangible. 
Hardness  4 ;  specific  gravity  2*054. 

Before  the  blowpipe  increases  in  bulk,  and  assumes  the 
appearance  of  an  enamel,  but  does  not  melt  into  a  glass. 

When  ignited  it  gives  out  pure  water,  and  loses  29*866  per 
cent,  of  its  weight. 

Its  constituents,  determined  by  my  analjrsis,  are  as  fol- 
low: 


♦  From  iHm^^  watery  and  Xi##r,  a  stone.     Because  it  conUuns  lo  greet  • 
proportion  of  water. 
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Atoms. 

Silica,           .        39-896     .  19-94  .  13-3 

Alumina,      .         12-968     .  5-76  .  8-82 

Peroxide  of  iron,    8*270     .  1-65  .  M 

Potash,                    9000     .  1-50  •  1 

Water,          .         29866     .  26-54  .  17-7 


lOOOOO* 
These  numbers  approach  very  nearly 

4  atoms  tersilicate  of  alumina, 
1  atom  silicate  of  iron, 

1  atom  silicate  of  potash, 
18  atoms  water. 

Or,  if  we  suppose  the  silicates  of  potash  and  iron  previously 
combined, 

2  atoms  tersilicate  of  alumina, 

1  atom  silicate  of  iron  and  potash, 
9  atoms  water. 
The  formula  is  3AlS'+(»f+JK)S+9Aq. 

Sp.  24.  Ennite.^ 

This  mineral  occurs  in  an  amygdaloidal  rock  in  the  county 
of  Antrim,  about  four  miles  east  from  the  Giant* s  Causeway. 
It  was  found  by  Mr.  Doran,  from  whom  I  obtained  the  spe- 
cimen which  I  subjected  to  analysis. 

Colour  yellowish-red. 

Compact ;  very  fine  g^ned. 

Fracture  small  conchoidal. 

Opaque ;  lustre  resinous ;  feel  soapy. 

Hardness  1-75;  specific  gravity  2-04. 

When  heated  gives  out  about  tlie  fourth  of  its  weight  of 
water. 

Before  the  blowpipe  whitens,  but  does  not  fuse ;  with  car- 
bonate of  soda  fuses  with  efiervescence  into  a  blebby  glass; 
with  borax  it  fuses  into  a  transparent  colourless  glass;  with 
biphosphate  of  soda  into  an  opaque  white  frit. 

Its  constituents  were  found  to  be 

•  The  analysis  was  made  on  5*3  grains.  The  loss  sustuned  was  r987 
per  cent.  But  I  had  every  reaJK>n  to  believe  that  this  low  was  wholly 
potash.  1  have  therefore  added  it  to  the  amount  of  potash  in  the  table. 
I  actually  olitaine<l  only  7*013  {)er  cent,  of  potash. 

t  From  Erin,  the  name  by  which  Ireland  is  known  in  the  native  lan- 
guage of  tiic  country. 
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AtoaUi 

Silica, 

47036     .     23-62     .     IG-eS 

Alumina,     . 

18-464     .       8-2       .       6-8 

Lime, 

1-000     .       0-28     .       0-2 

Protoxide  of  iron,  6-360     .       1-41     .       1 

Magnesia,    . 

trace      .    —              — 

Water, 

25-280     .     22-47     .     16-9 

Common  salt. 

0-900 

99-04 
The  common  salt  was  doubtless  derived  from  the  sea,  to 
the  spray  of  which  the  rock  containing  the  erinite  was  exposed. 
If  we  unite  the  lime  to  the  alumina,  the  atoms  of  this  lut 
will  be  just  six  times  as  many  as  those  of  iron.     The  consti- 
tution of  the  mineral  (admitting  a  slight  excess  of  silica)  is 

6  atoms  bisilicate  of  alumina, 
1  atom  quatersilicate  of  iron, 
16  atoms  water. 
The  formula  is  6AlS«+fS^+](}Aq. 

Sp.  25.  PyrophylliU.* 

This  mineral  comes  from  the  Uralian  mountains^  and  was 
distinguished  by  the  name  of  fibrous  talc.  Bat  its  behaTiour 
under  the  blowpipe  is  quite  different  from  that  of  talc.  When 
heated  per  se  it  spreads  out  in  a  fan-like  shape,  and  increases 
to  twenty  times  its  former  bulk.  The  matter  thus  swollen  b 
infusible.  With  carbonate  of  soda  it  fuses  into  a  clear  yellow 
glass  ;  with  biphosphate  of  soda  it  fuses  into  a  colourless  gbM^ 
leaving  a  silica  skeleton.  When  heated  ¥rith  nitrate  of  cobsit 
it  assumes  a  fine  blue  colour. 

Colour  white ;  lustre  pearly. 

Amorphous ;  texture  radiated,  with  an  indistinct  rectanguhr 
cleavage. 

Its  constituents,  as  determined  by  M.  Hermann,  of  Mo8COir,t 
are 


Atom*. 

Silica, 

59-79     . 

29-89 

Alumina,    . 

29-46     . 

la 

Magnesia, 

4-00     . 

1-6 

Peroxide  of  iron. 

1-80     . 

0-36 

Water, 

5-62     . 

5 

100-67 

fire,  and  ^i/XA#»,  n  leaf. 

t  Poggendorf 

*  Anmleiii  sr.  jM' 
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These  numbers  oorrespond  with 

8  atoms  bisilioate  of  aluminat 
1  atom  bisilicate  of  magnesia, 
0*2  atom  bisilicate  of  iron, 
3  atoms  water. 
If  we  admit  the  bisilicate  of  iron  to  be  accidental,  the  for- 
nula  wiU  be  8AlS«+MgS«+SAq. 


Sp.  26.  Agalmaioliie. 
BUdstdn,  figiireitoiie»  koraHe»  krAte^  psgodite. 

This  mineral  is  brought  fWmi  China  in  the  form  of  pagodas, 
chimney-piece  ornaments.    It  is  found  abo  at  Nagyag,  in 
r         Ivania,  as  was  first  observed  by  Klaprotlu 

Uolour  white,  with  a  shade  of  grey,  green,  yellow,  red,  or 
irow 

e,  and  somedmes  imperfectly  slaty, 
e  coarse  splintery ;  lustre  waxy,  and  nearly  dull ; 
M     e  lustre  in  the  streak* 

nt,  in  most  cases  only  on  the  edges ;  sectile. 
2;  specific  gravity,  as  determined  by  Ktaproth, 
I  found  it  2*895. 
Infusible  before  the  blowpipe,  but  becomes  white. 
Partly  soluble  in  sulphuric  acid,  leaving  a  residue  of  silica, 
roth,  in  his  first  analysis,  did  not  discover  potash  in  the 
variety,  but  it  was  found  by  Vauquelin.   This  induced 
oth,  who  had  detected  potash  in  the  Nagyag  variety,  tore- 
his  analysis  of  the  Chinese,  when  he  found  potash  in  it  abo. 
T     following  table  exhibits  the  constituents  of  this  mineral, 
ling  to  the  best  analyses  hitherto  made : 


Ml 
F 


] 
2-815. 


[ 


Silica, 

# 

t 

t 

t 

t 

i 

56 

54-5 

55 

55 

51-5 

49-816 

Alumina, 

29 

94 

83 

30 

32*5 

29-596 

Lime,                     . 

2 

1.. 

... 

1-75 

3-9 

6-000 

Protoxide  of  iron. 

1 

0-75 

Oj 

1 

1-75 

1-500 

Protoxide  of  manganene. 

— 

1.. 

—m 

trace 

1-2 

— 

Potash, 

7 

6-25 

7 

6i25 

6-0 

6-800 

Water, 

5 

4 

3 
98*5 

5-5 

513 

5-5 

1 

100 

99-5 

99*5 

101-06199-212 

*  Vauquelin,  Ann.  de  Chim.  xlix.  83. 

t  Klaproth,  Bcitrage,  v.  19.  The  firtt  tpecimen  wat  from  Nagyag,  the 
lecond  firom  China. 

X  John,  Annals  of  Philosophy,  iv.  214.  Both  ipedoieiu  were  from 
China ;  the  first  was  yellow,  the  second  red. 

§  By  ray  analjsb.     The  specimen  was  from  China. 


54-3 

AtOBM. 

.     27-15 

31-85     . 

.     13-93 

6-55     . 

1-09 

4-71     . 

418 
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The  lime,  protoxides  of  iron  and  manganese  vary  so  much 
in  the  different  analyses,  that  we  must  consider  them  as  aod- 
dental.    The  mean  of  the  analyses  gives  the  other  coustituenti 

Silica, 
Alumina, 
Potash, 
Water, 
This  corresponds  with 

13  atoms  bisilicate  of  alumina, 
1  atom  silicate  of  potash, 
4  atoms  water. 
The  formula  is  13AlS«  +  KS+4Aq. 

Sp.  27.  Stilblte.^ 

Foliated  zeolite  of  Werner,  in  part.     Desmine. 
This  mineral  occurs  abundantly  iu  the  amygdaloidal  ro^ 
of  the  Kilpatrick  hills,  near  Glasgow.     It  abounds  also  it 
Talisker,  Isle  of  Skye,  and  in  many  other  places. 

Colour  white,  most  commonly  with  a  shade  of  yellow,  red, 
or  brown.  Beautiful  specimens  of  it  of  a  flesh-red  colour  are 
common  in  the  Kilpatrick  hills,  especially  near  Dumbarton, 
and  at  Carberry,  in  the  Stock ymuir.     Streak  white. 

It  is  most  commonly  crystallized  in  slender  prisms,  which 
are  fasciculated  in  a  sheaf-like  form.  The  primary  form  is 
generally  considered  to  be  a  right  prism,  with  rectangular 
bases ;  but  as  there  is  no  cleavage  parallel  to  the  lateral  planes 
of  such  a  prism,  but  in  some  crystals  indications  of  a  cleamge 
.  _,  parallel  to  the  planes  of  a  rhombic 

■'■"'^  l~Z-''  prism,  Mr.  Brooke  has  been  led  to 

consider  the  primary  form  as  a  right 
"'      X  rhombic  prism,  in  which 


31 


"^  '  M  on  M'  lOr  Se* 


-'  The  edges  x  are  often  replaced  by 
-  planes,  and   the  prism  most  com- 

monly terminates  in  a  four-sided  pyramid,  sometimes  complete, 
but  most  commonly  truncated,  leaving  a  small  face  parallel  to 
the  face  P  of  the  primary  form. 

Lustre  vitreous,  that  of  the  lateral  faces  of  the  prism  pearly; 
brittle. 

Semitransparent  to  translucent. 

^  From  9Tikim^  to  shine t  on  account  of  it*  great  lustre. 
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Hardness  3-5  ;  specific  gravity,  by  my  trials,  from  2*133  to 
2-143.     Haidinger  states  it  at  2-161 ;  Dumenil  at  2-14. 
Does  not  gelatinize  with  acids. 
Before  the  blowpipe  yields  an  opaque  vesicular  bead. 
The  constituents  of  this  mineral  are  as  follow : 


Silica, 

Alumina,     . 
Lime, 
Soda, 
Water, 

• 

58 
161 
9-2 

16-4 

99*7 

t 

t 

§ 

D 

52-25 

18-75 

7-86 

2-39 

18*75 

55-615 

16*681 

8*170 

1*536 

19-300 

52*50 

17-318 

11-520 

18-450 

54-805 

18-205 

9-830 

19-000 

99-50 

101-302 

99*788 

101-84 

The  mean  of  all  these  analyses,  reckoning  the  soda,  where  it 
occurs  along  with  the  lime,  is  as  follows : 


A  tome 

OnittingUw 

Silica, 

54-67 

.    27-33    .    9-7 

.       10-5 

Alumina, 

17-41     . 

7-73    .     2-74 

3 

Lime, 

9*91     . 

2-82    .     1 

I 

Water,      . 

18-4 

16-35     .     5-8 

6«28 

These  numbers  approach  pretty  nearly  to 
3  atoms  tersilicate  of  alumina, 
1  atom  tersilicate  of  lime, 
6  atoms  water. 
If  we  leave  out  the  soda  as  accidental,  the  atoms  of  alumina 
are  almost  exactly  thrice  as  many  as  those  of  lime.     But  there 
is  a  deficiency  of  silica;  it  should  be  12  atoms,  while  it  is 
only  10^.     However,  in  Hisinger's  analysis,  it  amounts  to 
1 1*15  atoms,  so  that  the  deficiency  in  that  case  is  less  than  an 
atom.^ 

The  formula  is  3AlS'+CalS'+6Aq. 

•  Hisinper,  Afhandlingar,  iv.  357. 

f  Dumenil,  Schweigger's  Jahrbuch,  vi.  163. 

X  Gehlen,  Schweigger's  Jour.  viii.  355. 

§  By  my  analysis.     A  red  siilbitc  from  the  neighbourhood  of  Dumbarton. 

II  By  my  analy<«is.     A  white  stilbitc. 

5  Stilbite  frequently  occurs  in  states  not  easily  recognised  by  its  external 
characters.  My  friend,  Mr.  Andrews,  of  Bel&st,  whose  knowledge  of  prac- 
ical  chemistry  enables  him  to  analyze  minerals  with  great  precision,  met 
irith  a  large  mass  of  matter  at  the  Cave  hill,  near  Belfast.  It  was  in  a 
rreen^tone  quarry,  and  seemed  to  constitute  a  bed  or  vein  about  a  foot  thick. 

Colour  light  red  ;  fracture  uneven ;  texture  crystaUinc ;  streak  white  ; 
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8p.  '28.  Heukmdiie. 

Foliated  zeolite  of  Werner ;  stilbite  anamorphique  of  Han j  ;  atilbite  of 

Breithaupt  and  Rose. 

This  mineral,  already  constituted  a  sub-species  by  Werner, 
under  the  name  of  foliated  zeolite^  was  shown  by  Mr.  Brooke, 
in  1822,  to  differ  essentially  from  the  preceding  species,  with 
which  it  had  been  confounded  by  Hauy,  and  to  constitute  a 
peculiar  species.  He  gave  it  the  name  of  heulandUe^  from 
Mr.  Heuland,  of  London,  who  has  contributed  so  much  to  the 
advancement  of  mineralogy.* 

Heulandite  occurs  in  the  same  kind  of  rock  with  stilbite. 
Most  beautiful  specimens  are  brought  from  the  Faroe  Uandi 
It  occurs  also  rather  abundantly  in  the  Kilpatrick  hills,  and 
other  similar  rocks  in  the  neighbourhood  of  Glasgow. 

Colour  usually  snow-white ;  that  of  the  heulandite  from  the 
Kilpatrick  hills  is  flesh-red.  It  is  found  also  brown  and  grey. 
Streak  white. 

Sometimes  massive,  or  in  round  balls,  but  more  commonly 

soft.  Before  the  blowpipe  melted  into  a  brown  glass.  It  coatuaed 
numerous  cavities,  partially  filled  by  a  white  stalactitical  zeoUte*  endeadf 
formed  by  the  percollatiou  of  water  through  the  mass.  Before  the  btowpipe 
it  melted  into  a  snow-white  glass. 

Mr.  Andrews  subjected  these  two  zeolites  to  aaalyais.     The  red  portkia 
was  composed  of 

Silica,  .  .  50-87 

Alumina,  .  .  10'65 

Protoude  of  iron,         .  9' 19 

Lime,  .  .  6*10 

Water,  .  22*41 


98*72 
This  agrees  with  dAlS'  +  CalS'+fS-f-lOAq.     It  diffen  firami  ttflbita  bj 
containing  fS,  and  4  additional  atoms  of  water. 

The  constituents  of  the  white  stalactitical  zeolite  were 

Silica,  .  .  57-14 

Alumina,  .  16 '09 

Lime,  .  7*77 

Water,  18*60 


99*60 
This  is  3A]S>+Ca1S»+6Aq,  which  is  the  formula  for  stilbite. 
*  As  Mr.  Brooke's  name  has  come  into  general  use  in  Great  BritaiB,  I 
hare  allowed  it  to  remain  ;  but  as  the  name  stilbiie  (from  ^nxCm,  to  skiM») 
was  given  to  the  mineral  from  its  uncommon  splendour,  it  wonld  have  beta 
better  to  have  applied  it  to  the  one  of  the  two  spedes  which  haa  the  giwtoi^ 
lustre,  and  that  is  undoubtedly  the  folta fed  zeolite,  or  heulandite  of  Bniobe. 


BREWSTERITE. 
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i  ftUized  The  primary  form  is  a  right 
que  prism,  in  which  M  on  T  is  180^    \ 

K.  The  edges  C,  H,  B,  are  to  each 
T  nearly  as  the  numbers    160,    161, 


62. 


commonly  the  solid  angles  of  the 
e   replaced    by   triangular  faces 


z. 
I 


Z  112o  15'. 

e  of  the  lateral  faces  of  the 

vitreous,  but  the  base  P  has 

rery  high  degree  of  pearly  lustre. 

til  nearly    transparent, 

ily  i    ly  translucent ;  brittle. 

J     in  3*5 ;  specific  gravity  of 

very  fine  crystal  from  the  Faroe 

195.     Haidinger  states  it 


-e  the  blowpipe  it  behaves  nearly  as  stilbite. 
its  constituents  are  as  follow  : — 


* 

t 

Mean. 

AtODM.. 

Silica, 
Alumina, 
Lime, 
Water, 

59-95 

16-87 

7-19 

1510 

59145 

17-920 

7-652 

15-400 

100-117 

59-547 
17-395 
7-421 
15-25 

29-77 
7-73 
212 

13-55 

14-04 
3-64 
1 
6-39 

99-11 

Heulandite  agrees  with  stilbite  in  consisting  of  tersilicate 
alumina  and  tersilicate  of  lime.     But  it  contains  0-64  atom 
(  of  tersilicate  of  alumina.     Probably  the   constitution 
U  be  found, 

4  atoms  tersilicate  of  alumina, 

1  atom  tersilicate  of  lime, 

6  atoms  water. 
The  formula  is  4AlS'^+CalS'+6Aq. 
It  differs  from  stilbite  by  containing  an  additional  atom  of 
tersilicate  of  alumina. 

^  Sp.  29.  BreuJsterite.X 

This  mineral  has  hitherto  been  observed  only  at  Strontian 

•  Walmstedt,  Edinburgh  Jour.,  vii.  11. 

f  Bj  my  analytb.     A  fine  •now-white  cryttal  from  the  Faroe  Inlandi . 

X  Named  in  honour  of  Sir  David  Brewster. 
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in  the  vein  containing  the  galena,  and  is  always  in  crystdii 
It  was  considered  as  an  apophyllite  till  it  was  examined  hj 
.^       Mr.  Brooke,  and  shown  by  him  to  be  a  peon 
liar  species. 

Colour  white,  inclining  to  yellow  or  grey. 
The  usual  crystal  is  a  six-sided  prism  tet- 
minated  by  two  oblique  and  very  low  frees. 

a  on  a'  172<' 
P  on  T  90« 
P  on  a  93*  SC 
Mr.  Brooke  considers  the  primary  form  ai 
a  right  oblique  prism. 

M  on  T  93*  40^ 
n  m,  n  o,  and  n  p,  are  respectifcly 
to  each  other  as  the  numbers  1^ 
10,  and  35. 

The  prism  cleaves  only  pardld 
to  the  face  P. 

Lustre  vitreous,  except  of  the  bet 
P  P,  which  is  pearly. 

Hardness  4-25 ;  specific  gravity  2*432. 
Before  the  blowpipe  it  loses  its  water,  and  becomes  opaque; 
then  it  froths  and  swells  up,  but  is  difficultly  fusible.     It  leam 
a  silica  skeleton  when  fused  with  biphosphate  of  soda. 

This  mineral  was  first  accurately  analyzed  by  Mr.  Ardor 
Connell  of  Edinburgh,  who  discovered  strontion  and  barytoi 
in  it  This  induced  me  to  repeat  the  analysis.  The  rendto 
are  as  follow : — 


Silica, 

* 

t 

AtaM. 

52-400 

53045 

26-52 1  18-19 

Alumina, 

15-918 

16-540 

7-85 

8-65 

Barytas,    . 

5-827 

6-050 

0-63 

}' 

Strontian, 

7-709 

9-005 

1-88 

Lime, 

1007 

0-800 

0-28 

O-IS 

Peroxide  of  iron. 

0-208 

__ 

— 

^ 

Water,     . 

12-584 

14-735 

13-09 

6-5S 

95-653 

100-175 

I  calculate  from  my  own  analysis,  because  I  conceiTe  tfail 

*  By  Mr.  ConncH's  analysis.  The  spedmon  was  an  amorpbooi  9aA 
cr^'stallized  mass  mixed. 

t  By  my  analysis.  Tho  specimen  consisted  of  fine  cryttak  pkksd  osi 
with  jjTcat  care. 
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my  specimen  was  rather  purer  than  Mr.  ConnelPs.     If  we 
adbmit  a  little  bisilicate  of  lime  to  be  accidental,  brewsterite 
consists  of  tersilicates.     The  constitution  seems  to  be 
3  atoms  tersilicate  alumina, 
1  atom  tersilicate  of  barytes  and  strontian, 
6  j  atoms  water. 
The  formula  is  3AlS'+(^Br+|Str)S5+6iAq. 
It  differs  from  heulandite  in  having  tersilicate  of  barytes 
and  strontian  in  place  of  tersilicate  of  lime.     It  would  seem 
also  to  contain  half  an  atom  more  water. 

Sp.  SO.  Harmotame,^ 

Andreolite,  andreasbergolite,  ercinite,  cross-stone.hyadnth  blanche  crocifonn. 

This  mineral  was  early  distinguished  in  consequence  of  the 
remarkable  appearance  of  its  crystals.  Its  localities  are  both 
metalliferous  veins  and  the  cavities  of  amygdaloidal  rocks. 
Andreasberg  in  the  Hartz,  and  Strontian  in  Argyleshire,  have 
been  long  known  as  noted  localities.  It  occurs  also,  though 
sparingly,  in  the  Kilpatrick  hills,  and  in 
many  other  places. 

Colour  white,  passing  occasionally  into 
grey,  yellow,  red,  and  brown. 

It  is  almost  always  crystallized,  and  the 
primary  form  is  a  right  rectangular  prism. 
One  of  the  most  common  forms  of  the 
crystal  is  that  represented  on  the  margin, 
in  which  the  base  of  the  prism  is  replaced 
by  four  faces  placed  in  the  solid  angles  of 
the  primary  form.  This  is  the  shape  of 
the  harmotome  which  occurs  at  Strontian 
and  in  the  Kilpatrick  hills.  The  shape 
at  Andreasberg  is  die  same,  but  the  crys- 
tals cross  each  other  through  the  centre. 

Very  small  transparent  crystals  occur  pretty  frequently  at 
Strontian,  having  the  form  represented  below, 
b  on  b 

b  on  adjacent 
plane  over  edge 
b  on  a* 
b  on  a' 


a*  on  a* 


69°  34' 
I  llQo  26' 

1510  35' 
149^  32' 

178**  28r 


•  From  ^^Mf.  a  joint,  and  n^w,  /  cut.    Because  it  admiU  of  clearage  at 
the  joints. 
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Fracture  imperfect  conchoidal,  or  UDeven ;  lustre  vitreom 

Sometimes  transparent,  but  most  oommonly  only  tnmilih 
cent;  brittle. 

Hardness  4*25 ;  specific  gravity  of  a  translucent  crystal 
from  Strontian  2*400  ;  of  a  transparent  crystal  2*448i 

Before  the  blowpipe  on  charcoal  melts  without  intumei- 
cence  into  a  clear  bead. 

The  following  tables  exhibit  the  constituents  of  hannotone. 
according  to  the  best  analyses  hitherto  made  : — 

1.  Barytes  harmotome. 


Silica, 

* 

t 

t 

Mmiu 

Atom. 

56*30 

4704 

48-753 

50*694 

25-34 

13*77 

Alumina, 

14*50 

15-24 

15100 

14*95 

6-64 

3« 

Barytes,  . 

17-52 

20-85 

14-275 

17-55 

1-84 

1 

Lime, 

100 

0*10 

3*180 

1-43 

0-4 

0-a 

Potash,    . 

m^ 

0*88 

2-550 

1*71 

0-28 

}' 

Soda, 

1*25 

0*84 

... 

1-04 

0-26 

Peroxide  of  iron. 

^.^ 

0-24 

.^ 

0-24 

0-05 

Water,     . 

11*69 

14*92 

14*000 

13-54 

12*03 

64 

102*26 

100-11 

97*858 

2.    Lime  Harmotome. 


Silica, 

§: 

fl 

D 

Mean. 

AtOOK. 

5307 

48*51 

48-02 

49-86 

24-93 

1347 

Alumina, . 

21*31 

21-76 

22-60 

21-89 

9-72 

5*25 

Barytes,  . 

0-39 

— 

^— 

0-39 

0-03 

— 

Lime, 

6*67 

6*26 

6-56 

6-50 

1-85 

I 

Potash,     . 

^mm 

6*33 

7-50 

6-91 

M5 

Ml 

Protoxide  of  iron, 

0*56 

0-29 

0-18 

0-34 

0-07 

— 

Water,     . 

17*09 

17*23 

16-75 

17-02 

15-12 

M7 

9909 

100*38  100*61 

3.  Transparent  harmotome  from  Strontian.il     Hie  ciyild 
figured  in  page  699. 


♦  By  Gmelin  and  Hepel.     Ann.  des  Mines,  x.  257.     The 
from    Andreasberg,  which  had    been  originilly  analyzed  bj   Kltpnlk 
(Beitrage,  ii.  83),  who  discovered  barytes  in  it. 

+  By  Mr.  Connell.     The  specimen  was  from  Strontian. 

X  By  my  analysis.     The  specimen  was  from  Strontian. 

§  Wernckinch,  Gilbert*s  Annalen,  Ixxvi.   175.     The  specimen  WM 
Annerode. 

g  Gmelin  and  Hepel.     Ann.  des  Mines,  x.  255.     The  speeiflBeBi 
from  Morbouiig^.  T  By  mj  aiujyris. 


HARMOTOME. 

AtOIIM. 

Silica, 

• 

64-755     . 

32-27     .     27-43 

Alumina,    . 

• 

13-425    . 

5-96     .       6-05 

Lime, 

• 

4-160     . 

1-18     .       1 

Protoxide  of 

iron. 

2-595     . 

0-67     .       0-48 

Water, 

• 

14-470     . 

12-86     .     10-89 
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99-405 
The  slightest  inspection  is  sufficient  to  show  that  these 
three  minerals,  hitherto  confounded  together  under  the  name 
of  harmotome,  are  essentially  different  in  their  constitution, 
and  that  they  in  reality  constitute  three  distinct  species. 

The  first,  to  which  the  name  harmotome  ought  to  be  con- 
fined, is  composed  of 

4  atoms  tersilicate  of  alumina, 
1  atom  tersilicate  of  barytes, 
6  atoms  water. 
If  we  unite  the  lime,  potash,  and  soda,  with  the  alumina, 
the  atoms  will  be  just  four  times  as  numerous  as  those  of 
barytes.     In  that  case  there  will  be  a  deficiency  of  silica. 
But  if  we  consider  the  lime  and  the  alkalies  as  accidental,  then 
there  will  be  a  deficiency  of  tersilicate  of  alumina. 

The  second,  which  has  been  distinguished  by  the  name  of 
Kme  harmotome^  is  composed  of 

4  atoms  bisilicate  of  alumina, 
1  atom  bisilicate  of  lime  and  potash, 
6  atoms  water. 
There  is  a  slight  excess  of  the  potash.     It  is  to  this  second 
q>ecie8  that  the  name  phUlipsUe  has  been  given  by  Mr.  Leyy. 
He  observed  small  crystals  of  it  in  specimens  brought  by  Sir 
John  Herschell  from  Aci  Reale,  in  Sicily.     They  consisted  of 
four-sided  prisms  terminated  by  four-sided  pyramids,  similar 
to  the  crystal  of  harmotome,  figured  in  p.  349.     He  was  not 
able  to  measure  the  inclinations  of  the  faces  of  the  pyramids 
a,  a',  with  accuracy;  but  he  considered  them  as  decidedly 
different  from  those  of  the  corresponding  faces  in  harmotome, 
the  most  obtuse  being  123''  30",  and  the  least  obtuse  117°  30". 
]^{r.  Levy  observed  also,  that  phillipsite  is  much  softer  than 
harmotome.* 

The  constitution  of  the  third  species,  to  which  I  have  given 
the  name  of  morvenite^  is 

•  Annali  of  Philosophy  (2d  leriet ),  i.  862. 
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5  atoms  quatersilicate  of  alumina, 
1  atom  quatersilicate  of  lime, 
1 1  atoms  water. 

It  differs  from  liarmotome  by  being  transparentp  while  die 
white  harmotome  crystals  with  which  it  is  intermixed  are 
white  and  translucent.  The  shape  of  the  only  crystals  obserred 
at  Strontian,  is  that  figured  in  page  349.  I  drew  the  atten- 
tion of  Mr.  William  Phillips  to  it  in  the  year  1827*  who  vm 
good  enough  to  measure  several  of  them.  The  result  of  tkete 
measurements  is  stated  in  page  349.  They  ag^ee  with  tke 
crystals  of  harmotome,  as  may  be  seen  by  comparing  thoe 
measurements  with  those  given  by  Mr.  Phillips  in  his  Mine- 
ralogy, p.  57.  Yet  it  will  be  admitted,  that  the  appeannee 
of  the  crystal  is  quite  different  from  that  of  any  other  crystal 
of  harmotome  hitherto  observed.  If  to  this  we  add  its  traii^ 
parency,  its  greater  specific  gravity,  and  the  very  great  diSet- 
ence  in  its  composition,  there  will,  I  think,  be  no  hesitation  in 
considering  it  as  entitled  to  rank  as  a  distinct  species. 

The  formulas  for  the  constituents  of  these  three  species^  iR 
as  follow : 

1  Phillipsite,         4AlS«+(|Cal+iK)S«+6Aq, 

2  Harmotome,      4AlS3+BS'+6Aq. 

3  Morvenite,        5AlS*+CalS*+llAq. 

Sp.  31.  Apophyllite, 

Albin,  fishejstone,  ichthyopihalmite,  tesselite. 

This  mineral  was  first  observed  at  Uton  in  Sweden.  It  has 
been  found  since  in  other  parts  of  Sweden,  at  Arendal,  in  Faroes 
Greenland,  the  Tyrol,  &a,  and  likewise  in  North  Americs. 

Colour  white,  usually  with  a  shade  of  g^ey,  g^en,  yeUev, 
or  red ;  streak  white. 

Usually  crystallized  in  right  square  prisDL 
/  ^    \  Sometimes  the  prism  terminates  in  a  foa^ 

sided    pyramid,    sometimes    complete   and 


sometimes  wanting  the  apex,  formed  by  d^ 
""      ^  ^    decrement  on  the  angles  of  the  square  baie 


M 


M 


a         a 

\  y 

of  the  prism. 

P  on  M  or  M,  90® 

M  on  M',  .         90® 

P  on  a  or  a',      .       120® 
M  on  a  or  M'  on  a',  128"  20^ 
a  on  a'       .         .       104*»  \» 
Structure  foliated,  and  when  heated  itiplit> 
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into  thin  plates.  It  cleaves  in  the  direction  of  all  the  faces  of 
the  primary  prisms,  but  most  easily  in  the  direction  of  P. 

Cross  fructure  uneven. 

Lustre  of  P  pearly ;  of  the  other  faces  vitreous. 

Semi-transparent  to  translucent ;  brittle. 

Hardness  6*25 ;  specific  'gravity  2*359,  by  my  trials.  EUd- 
dinger  states  that  of  a  variety  from  Iceland,  2*335. 

Exfoliates  before  the  blowpipe,  and  ultimately  fuses  into  a 
white  blebby  glass. 

In  nitric  acid  it  separates  into  flakes,  and  becomes  gelatinous 
mod  semi-transparent. 

The  following  table  exhibits  the  constituents  of  this  mine- 
fml,  according  to  the  best  analyses  hitherto  made : 


snia^ 

UOM,         . 
Pouah,     . 
FlttodLoriime, 

• 

t 

t 

♦ 

» 

S 

§ 

1 

52 
84-5 

8 

15 

51*8643 

25-1992 

5-1369 

16*0488 

51-8564 

25-22.^ 

53067 

16-9054 

52-50 

84-61 

5-08 

16-06 

52-900 

25-207 

5  266 

16-000 

51-76 

22-73 

6-31 

3-53 

16-20 

51-18 

21-71 

5-27 

4-82 

16-20 

51-006 

26-286 

5-888 

16*500 

99-5 

98-2442 

99-2920 

98-85  99*373 

1 

99*53   99*18 

^•638 

All  these  analyses  agree  closely  with  each  other,  indicating 
considerable  purity  in  the  specimens  examined.  The  mean 
of  the  whole  gives  us 


Atonu. 

25-82  .  27-46 

6-98  .  7-42 

0-94  .  1 

14-32  .  15-23 


Silica,  .         51*633     . 

Lime,  .         24-426     . 

Potash,  .  5*656     . 

Water,  16-114     . 

If  we  allow  for  a  small  surplus  of  tersilicate  of  lime  and  of 
silica,  the  constitution  of  the  mineral  will  be 

7  atoms  tersilicate  of  lime, 
1  atom  tersilicate  of  potash, 
15  atoms  water. 
The  formula  is  TCalS'  +  KS'  +  lSAq. 


•  Ro«c  ;  Gchlcn  B  Jour.  v.  37. 

+  Stromcyer  ;  Untersuchungen,  p.  286.  The  first  specimen  from  Fassm 
in  the  Tyrol ;  the  second  from  Dtskoe  on  the  coast  of  Greenland. 

\  Berzelius,  Afhandlingar,  vi.  181.  The  first  specimen  from  Fassa,  the 
second  from  Uto. 

$  Berzelius,  Ann.  des  Mines,  zii.  270.  The  first  specimen  from  Faroe, 
called  tesselite  by  Brewster,  the  second  from  Uto. 

li  By  my  analysis.     The  specimen  was  from  Uto. 


o 
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Sp.  32.  RhodalUe. 
I  give  this  name  to  a  mineral  from  Ireland,  which  I  got  ii 
the  autumn  of  1834  from  Mr.  Doran.     It  occurs  seeminglf 
in  an  amygdaloidal  rock,  and  seems  to  have  been  paitiiUy 
acted  upon  by  the  rain  and  weather. 
Colour  between  rose  red  and  flesh  red. 
Texture  earthy;  but  seems  to  consist  of  a  congeries  sf 
small  rectangular  prisms  with  square  bases.     It  is  mixed  with 
earthy  carbonate   of  lime  and  with  small  shilling  ctjtitiia, 
having  a  glassy  lustre  and  the  shape  of  chabasite. 

Hardness  about  2 ;  easily  scratched  by  the  naiL  Speciic 
gravity  2*000.  But  it  was  found  impossible  to  free  the  wpt- 
cimen  completely  from  air. 

Before  the  blowpipe  per  se  not  altered.  With  carbonate 
of  soda  it  fuses  into  a  greenish  blue  transparent  bead  in  ^ 
exterior  flame,  becoming  yellow  in  the  interior  flame.  Vfik 
borax  it  melts  into  a  transparent  colourless  bead.  Witk 
biphosphate  of  soda  does  not  fuse. 

Freed  as  much  as  possible  from  carbonate  of  lime  and  fron 

chabasite  by  picking,  it  was  analyzed  in  my  laboratory  bj 

Mr.  Richardson,  who  found  its  constituents 

Silica, 

Alumina,  .  • 

Peroxide  of  iron, 
Oxide  of  manganese,    • 
Liime,  .  . 

Magnesia, 
Water, 

99-3 

These  numbers  correspond  nearly  with 
3  atoms  quatersilicate  of  alumina, 
2  atoms  quatersilicate  of  iron, 
l  atom  quatersilicate  of  (fj-  lime,  ^^  magnesia), 
16  atoms  water. 
If  we  were  to  admit  the  quatersilicate  of  lime  and  lUg- 
nesia  to  be  accidental,  the  mineral  would  be 

3AlS*+fS*+16Aq. 
But  the  specimen  analyzed  was  probably  not  qoite  btit 
from  impurities. 

Sp.  33.  Neurolite.* 
The  mineral  to  which  I  have  given  this  name  was  sent  oe 
*  From  MP^«r,  a  tendon,  or  string.     Named  from  its  fibrous  testttv* 


56-9     . 

27*95 

83     . 

S-68 

11'4     . 

2*28 

trace 

M     . 

0-31 

0-6     . 

0-24 

220     . 

19-55 

COMPTOMITK.  SM 

Stamstead  in  Lower  Canada,  by  Dr.  Holitaet  of  Moq« 

7    i. 

Colour  greenish  yellow. 

Texture  imperfectly  foliated,  being  composed  of  thin  fibres 
>f  some  breadth ;  but  rather  obscure.     The  specimen  had  tha 

pearance  of  having  come  from  a  vein  about  2  inches  wide. 
Not  the  least  appearance  of  crystallixation  ;  brittle. 

F        tre   uneven;    opaque,   or  only   translucent  oa  tha 

J       dness  4*25 ;  specific  gravity  2*476. 

lore  the  blowpipe  gives  out  wat^  and  becomes  snow- 

te  a    .  friable,  but  does  not  melt    With  carbonate  of  soda 

es       >wly  into  a  transparent  glass,  slightly  yellow,  whidi 

in  various  directions  on  cooling.     In  borax  it  does  not 

to  I    solve,  but  a  snow-white  opaque  matter  remains  in 

t  c<        !  of  the  colourless  globule.     With  biphosphate  of 

lomena  are  the  same. 
'1       e     tituents  of  this  mineral^  determined  by  a  careful 
re  found  as  follow: 


Silica,  73-00     .     36-5      .    84*01 

5-07 

1 


Alumina,                 17*35     . 

7*71 

Lime,                        3*1^5     • 

0-92^ 

Magnesia,      .           1*50     • 

0-60  5 

Peroxide  of  iron,      0*40     . 

0-088 

Water,           .          4-30    . 

3-82 

2*61 

99-8 
If  we  leave  out  the  peroxide  of  iron  as  accidental,  and  unite 
be  lime  and  magnesia,  it  is  obvious  that  the  constitution  of 
furolite  is 

5  atoms  quatersilicate  of  alumina, 
1  atom  quatersilicate  of  lime  and  magnesia, 
2^  atoms  water. 
The  formula  is  5AlS*+(fCal+iMg)S*+2»  Aq. 

Sp.  34.  Comptonite. 
This  mineral  was  first  found  lining  the  cavities  of  an 
imygdaloidal  rock  from  Vesuvius,  and  brought  into  this  country 
by  Earl  Compton.  It  was  named  in  honour  of  this  nobleman 
by  Dr.  Brewster,  who  first  recognised  its  diflference  from 
apophyllite,  with  which  it  had  been  confounded. 
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Hitherto  it  has  been  observed  only  in  crystals.     The  coloor 
is  white,  and  the  streak  white. 

The  primary  form  is  a  right  rectangular  prism,  the  two 
adjacent  sides  of  whose  base  are  to  each  other  as  5*6  to  5*5.* 
Frequently  the  edges  of  the  prism  are  replaced  by  plana 
converting  the  prism  into  eight-sided.  The  base  often  ii 
replaced  by  two  very  low  planes  meeting  at  an  angle  of 
177°  35'. 

Lustre  vitreous ;  transparent  to  semitransparent. 

Hardness  5 ;  specific  gravity  by  my  triab  2*427. 

It  has  two  axes  of  double  refraction,  one  of  which  ii 
parallel  and  the  other  perpendicular  to  the  axis  of  the 
prism.f 

Before  the  blowpipe  it  first  gives  off  water,  intamesces  a 
little,  and  becomes  opaque,  then  it  melts  imperfectly  into  a 
vesicular  glass.  The  globule  obtained  with  borax  is  tran^ 
parent,  but  vesicular;  that  with  biphosphate  of  soda  contains t 
skeleton  of  silica,  and  becomes  opaque  on  cooling.  With  a 
little  carbonate  of  soda  it  melts  imperfectly,  but  with  a  larger 
quantity  it  becomes  infusible.^: 

It  dissolves  and  gelatinizes  in  muriatic  acid.  If  it  bas  been 
previously  ignited  so  as  to  deprive  it  of  its  water,  the  mine- 
ral is  still  decomposed  by  digestion  in  muriatic  acid,  but  (ke 
silica  separates  in  powder,  and  does  not  assume  the  form  of  t 
jelly. 

I  analyzed  it,  but  being  able  to  employ  only  7'25  grains  of 
it  in  the  anhydrous  state,  the  analysis  is  necessarily  imperfect 
The  result  was 


Silica,     . 

36-80    . 

18-4     . 

I3-S 

Alumina, 

24-52     . 

10-9     . 

.      7-8 

Lime, 

10-89     . 

3-11     . 

2-2 

Peroxide  of  iron, 

3-66     . 

0-73     . 

0-52 

Soda,      . 

5-58    . 

1-39     . 

I 

Water, 

13-69     . 

12-16     . 

8*74 

95-14 
These  numbers  approach  nearest  to 


♦  Brooke,  Edin.  Jour.  vi.  112. 

f  Bre^-ster,  Edin.  Jour.  iv.  182. 

t  Haidingrer,  Mohs'  Mineralogy,  iii.  90. 
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8  atoms  silicate  of  alumina, 
2  atoms  bisilicate  of  lime, 

1  atom  silicate  of  soda, 

9  atoms  water. 

The  formula  representing  this  constitution,  is 

8AlS+2CS«+NS+9Aq. 

The  deficiency  in  the  analysis  was  owing  to  the  accidental 
lo9S  of  0*35  grain  of  sediment,  which  was  ^I'ashed  off  a  watch 
glass  before  I  had  examined  it.  I  suspect  it  to  have  been 
efaiefly  lime,  for  it  was  found  along  with  the  soda  in  the 
residual  liquid  from  which  all  the  other  constituents  had  been 
separated. 

Sp.  35.  Hexagonal  Talc. 

This  mineral  was  considered  by  Werner  as  the  crystalline 
form  of  common  Venetian  talc ;  but  its  chemical  constitution 
is  inconsistent  with  that  supposition,  and  as  it  exists  in  a 
crystalline  form  and  is  regular  in  its  constituents,  it  is  entitled 
to  rank  as  a  peculiar  species.  The  great  quantity  of  water 
which  it  contains,  would  seem  to  claim  for  it  a  place  among 
the  minerals  described  in  the  present  section,  but  its  other  pro- 
perties separate  it  altogether  from  that  beautiful  tribe  of 
minerals. 

Colour  bluish  grey. 

Texture  obscurely  foliated. 

Lustre  waxy. 

Opaque ;  feels  greasy. 

Hardness  1'75;  specific  gravity  2*772. 

Occurs  crystallized  in  very  short  six-sided  prisms,  not  sus- 
ceptible of  accurate  measurement,  but  apparently  regular. 

The  specimen  above  described,  was  from  Ala  in  Piedmont. 
Its  constituents,  by  my  analysis,  are 

AtOOM. 


Silica, 

29-364     . 

14-68     . 

11-6 

10-17 

Alumina, 

17-808     . 

7-91     . 

6-25     . 

5-26 

Magnesia, 

12144     . 

5-06     . 

0-69  5 

4*11 

Lime, 

3092     . 

0-88     . 

Protoxide  of  iron. 

26016     . 

5-78     . 

4-56     . 

4 

Water, 

11-200     . 

9-95     . 

7-86     . 

6-9 

99-624 
Tlie  atoms  of  bases  exceeding  those  of  the  silica,  it  is 
obvious  that  part  of  the  bases  are  in  the  state  of  disilicates. 
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The  constitution  seems  to  be 

5  atoms  silicate  of  alumina^ 

4  atoms  disilicate  of  lime  and  mBgneBOBf 

4  atoms  disilicate  of  iron^ 

7  atoms  water. 
The  formula  is  5AlS+4(f  Mg+^Cal)«S+4f«S+7Aq. 

Sp.  36.  Chlorite.^ 

Common  chlorite. 

The  mineral  to  which  this  name  has  been  giren  from  ito 
green  colour,  occurs  disseminated  and  in  Teina  in  primtry 
rocks.  Thus  it  is  found  in  quartz  veins  in  the  islanda  of  Bate 
and  Arran,  and  in  other  localities  both  in  England  and  Scot- 
land. 

Colour  dark  green. 

Composed  of  small  plates  or  scales  cohering  togetlier  with- 
out any  visible  cement. 

Opaque. 

Hardness  1*5;  easily  scratched  by  the  nail. 

Lustre  silky,  approaching  resinous. 

Sectile ;  easily  frangible. 

Specific  gravity  2*823,  by  my  trial 

Before  the  blowpipe  fuses  into  a  black  opaque  glaat. 

Its  constituents,  by  the  best  analyses  hidierto  made,  are  m 
follow : 


t 

t 

Atatu, 

Silica, 

26-8    . 

27-624    . 

13*818 

Protox.  of  iron, 

236    . 

27-544     . 

6-12 

Alumina, 

19-6    . 

23-708     . 

10-53 

Magnesia,    . 

14'S     . 

10-960    . 

4-38 

Potash, 

2-7     . 

•"""*                      • 

— 

Water, 

11-4     . 

9-160    . 

8-14 

98*3  98-996 

These  analyses  differ  too  much  from  each  otherp  to  dsdaos 
from  both  a  formula  indicating  the  constitution  of  chloritib  I 
shall  therefore  employ  my  own  analysis,  because  I  know  As 
purity  of  the  specimen  and  the  locality. 

The  atoms  of  bases  are  to  those  of  silica  as  1^  to  Ip  and  if 

*  From  x^*'C'tt  green.         f  Berthier ;  Ann.  des  Mines,  n.  457* 
t  By  my  analysis.     The  specimen  was  from  Bate,  and  panu 
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we  reckon  the  oxide  of  iron  and  magnesia  together,  the  con- 
stitution is 

1  atom  snbsesquisilioate  of  alumina, 
I  atom  subsesquisilicate  of  iron  and  magnesia, 
1  atom  water. 
The  formula  is  Al>»S+(/jMg+/,f)**S+lAq. 

Sect  7.  Tripk  Aluminous  SalU» 
These    salts   are    almost  all  anhydrous.      But   in    other 
respects  they  differ  much  from  each  other.     They  amount  to 
seventeen  species. 

Sp.  1.  Mica. 

Muscovy  glass,  glades  marie,  chlorite  earth. 

This  mineral  constituting  an  essential  constituent  of  granite, 
gneiss,  and  mica  slate,  and  appearing  also  pretty  frequently  in 
more  recent  formations,  is  obviously  one  of  the  most  abundant 
of  the  mineral  species.  It  is  pretty  evident  that  more  than 
one  species  is  at  present  confounded  together  under  the  name 
of  mica,  though  we  have  not  yet  data  sufficiently  accurate  to 
separate  them  with  accuracy  from  each  other. 

Colour  various  shades  of  grey,  passing  into  green,  brown, 
or  black«  The  lithia  mica  has  usually  a  peach  blossom  red 
colour,  and  is  distinguished  by  the  name  of  lepidolile. 

Texture  always  foliated,  and  it  occurs  frequently  crystal- 
liied.     The  primary  form  is  an  oblique 
rhomboidal  prism. 

P  on  M  98**  40' 
Pon  M'  8P20' 
M  on  M'  60 

The  acute  edges  of  the  prism  are 
often  replaced  by  tangent  planes,  which  converts  the  crystal 
into  a  six-sided  prism. 

Mica  occurs  also  crystallized  in  right  rectangular  prisms, 
which  probably  constitutes  a  peculiar  species.  But  I  have 
never  had  an  opportunity  of  analyzing  these  rectangular  crys- 
tals. 

The  folia  may  be  obtained  exceedingly  thin  and  perfectly 
transparent.     They  arc  elastic  and  very  tough. 

Lustre  pearly,  often  inclining  to  metallic  upon  P;  that  of 
the  other  faces  when  smooth,  vitreous. 

Hardness  2*5;  specific  gravity  of  fine  rhomboidal  prisms 
from  Orange  County,  New- York,  2*824,  by  my  trials.  Hai- 
dinger  states  the  specific  gravity  of  a  greenish  black  variety  at 
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2*949.  Dr.  Turner  found  that  of  a  dark  browoi  nearly  opaque 
variety,  from  Cornwall,  3*08. 

It  appears  from  the  experiments  of  Klaproth  and  Beneliuii 
that  different  varieties  of  mica  behave  differently  before  the 
blowpipe. 

I  consider  the  mica  which  crystallizes  in  rhomboidal  prisms 
as  the  common  mica.     Its  constituents  are 


Silica, 

• 

1 
t 

t 

t 

t 

47*19 

46*10 '46*358 

47*5 

49*380 

Alumina, 

83-80 

31*16  36*800 

37-2 

23*668 

Peroxide  of  iron,      . 

4*47 

8-65 

4*533 

3-2 

7-31J 

Oxide  of  manganese, 

2-58 

140 

0*020 

0*9 

^* 

Lime, 

013 

— 

-»• 

^* 

6-184 

Fluoric  acid,    . 

0-29 

1*12 

0*760 

0*56 

^_ 

Potash,    . 

8*35 

8*34 

9*220 

9*60 

15*292 

Litliia,     . 

— 

— 

i.» 

— 

0-060 

Water,    . 

407 

0-87 

1040 

1*39 

— 

100*88 

98-13 '98*7 IS 

100-35  101-846 

46-787    . 

.    SS-39     . 

45 

34-74 

.     15-44     . 

.     29-69 

5-213     . 

1-04     . 

2 

8-88 

1-48     . 

2-84 

The  mean  of  Hose's  analyses  is  as  follows : 

AtOBliL 

Silica, 
Alumina, 
Peroxide  of  iron, 
Potash, 
These  atomic  numbers  give  us 

15  atoms  silicate  of  alumina, 
1^  atom  tersilicate  of  potash, 
1  atom  tersilicate  of  iron. 
The  formula  is  15A1S+1  jKS'+fS*. 
My  own  analysis  deviates  too  far  from  those  of  Rose,  to 
warrant  our  employing  it  in  calculating  the  constitution  of 
common  mica. 

The  constituents  of  the  black  mica  of  Siberia,  according  to 
the  best  analyses  that  we  have,  are  as  follow : 

*  H.  Rose,  Poggcndorfs  Annalen,  i.  77.  The  spedmen  was  fam 
Ochotzk  in  Siberia.     It  resembles  Brodbo  mica. 

t  H.  Rose,  Gilberts  Annalcn,  Ixiz.  164.  The  first  specimen  horn 
Brodbo,  tho  second  from  Kimita  in  Finland,  the  third  from  an  IroofiMi- 
dery  near  Uton. 

X  Bymy  analysis.  The  specimen  was  from  Oraoge  County,  Nev-ToA 
io  fine  rhomboidal  prisms. 
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• 

t 

t 

Silica, 

42-5     . 

40-00     . 

42-01 

Aliimina, 

11-5     . 

12-67     . 

1605 

Peroxide  of  iron, 

22-0     . 

19-03     . 

4-93 

Oxide  of  mangan., 

20     . 

0(53     . 

trace 

Magnesia, 

9-0     . 

15-70     , 

.     25-97 

Potash, 

100     . 

5-61     . 

7-55 

Fluoric  acid, 

— —        • 

2-10     . 

0-68 

Moisture  ? 

1 

.^_ 

.„„_ 

20 

Al«au. 

M. 

.       21 

5-63 

7-13 

3-8 

0-99 

6-3 

10-04 

0-93 

1-26 

98  95*74  97*10 

These  analyses  differ  so  much  from  each  other,  that  we  are 

e  to  deduce  from  them  any  formula  for  the  constitution 

I       i  mica.     It  differs  from  common  mica  by  containing 

lesia.     The  atomic  constituents  of  the  two  species  ana- 

]  '  Rose,  if  we  overlook  the   remarkable  deficiency 

^      le  in  both,  may  be  considered  as 

Silica, 
Alumina, 

Peroxide  of  iron,     . 
Magnesia, 
Potash, 

The  constitution  of  the  first  is  nearly 
6  atoms  silicate  of  alumina, 
6  atoms  silicate  of  magnesia, 
4  atoms  bisilicate  of  iron, 
1  atom  silicate  of  potash. 
The  formula  is  6AlS+6MgS+4fS«+KS, 
But  the  constitution  of  the  second  variety  is 

7  atoms  silicate  of  alumina, 
10  atoms  silicate  of  magnesia, 
1  atom  bisilicate  of  iron, 
1  atom  bisilicate  of  potash. 
The  formula  is  7AlS+10MgS+fS«+KS«. 
It  is  clear  from  this,  either  that  the  specimens  examined 
were  impure,  or  that  more  than  one  species  of  black  mica 
exists. 
The  peach  blossom  coloured  micas  (including  the  lepidoliieif 

•  KUproth,  Beitrage,  v.  75. 
f  H.  Rose,  Pogrgen<lorf8  Annalen,  i.  80. 

i  H.  Rose,  GUbert't  Annalen.  Ixxi.  13.     It  wai  a  mica  with  one  axil  of 
poUrizatioD. 
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which  are  mere  varieties  of  mica),  contain  lithia,  which,  how- 
ever, I  discovered  in  minute  quantity  in  the  common  mieL 
The  following  table  exhibits  the  constituents  of  these  micMi 
according  to  the  best  analyses  hitherto  made : 


Silica,     . 

• 

# 

t 

t 

^§ 

52-254 

46-233 

4906 

47-995 

49-64 

Alumina, 

28-345 

14-141 

33-61 

23-755 

24-56 

Perox.  of  iron, 

— 

17-973 

— 

•— 

^_ 

Prot.  of  mangan., 

3-663 

4-573 

1-40 

7-065 

3-60 

Magnesia, 

^— 

— . 

0-41 

0-415 

^ 

Pota«h, 

6-903 

4-900 

4-18 

14-635 

i«« 

Lithia,    . 

4-792 

4-206 

3-60 

3-166 

140 

Fluoric  acid,  . 

5-069 

8-530 

3-45 

m-^ 

^_ 

Water, 

— 

0-831 

4-18 

3-500 

1-07 

101-026 

101-387 

99-89 

100-475 

9090 

These  results  differ  a  good  deal,  but  they  indicate  the  eoo- 
stitution  of  lithia  mica  to  be  a  compound  of  simple  silicateSi 
Peroxide  of  iron  in  one  case,  seems  to  replace  alumina.  It 
seems  to  be 

6  atoms  silicate  of  alumina, 
2  atoms  silicate  of  lithia, 
1  atom  silicate  of  potash. 
The  formula  is  6AIS+LS-f  KS. 

There  is  a  brown  scaly  powder,  which  occurs  occasionllf 
among  primary  rocks,  and  which  hitherto  has  been  referred  to 
chlorite,  but  it  is  undoubtedly  a  variety  of  mica.  Its  Bpeak 
gravity  is  2-801,  and  its  constituents 


Silica, 

48-166     . 

24-08     . 

22-09 

Alumina,    . 

16-851     . 

7-5      . 

6*88 

Peroxide  of  iron, 

19100     . 

3-82     . 

3-5 

Potash, 

6-558     . 

1-09     . 

1 

Magnesia, 

2-916     . 

1-16     . 

1-06 

Lime, 

2-675     . 

0-76     . 

0-7 

Water, 

2-350    . 

8*06    . 

1*89 

98-616 

♦  H.  Rose,  Poggendorf' 8  Annalcn,  iii.  45. 

f  Wenz,  as  quoted  in  Mohs*  Mineralogy*  ii.  SOS. 

%  By  my  analysis.    The  specimen  was  from  the  Unitad  Stilfli. 

§  The  same  specimen,  analyzed  by  Mr.  Fairie  in  my  labwatofy* 
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T         a        s  numbers  give  us  the  constitution  of  the  brown 
(omitting  the  silicate  of  lime  as  accidental) 
7  atoms  bisilicate  of  alumina, 
3^  atoms  silicate  of  iron, 
1  atom  bisilicate  of  potash, 

1  atom  bisilicate  of  magnesia, 

2  atoms  water. 

The  formula  is  7AlS«+3ifS+KS«+MgS«+2Aq. 

Sp.  2.  Elaeolite.* 

Fettstein,  lythrodes,  todalte. 

This  mineral  occurs  in  Norway,  near  Launrig,  Stavern,  and 
Trederiksvarm,  imbedded  in  syenite.  I  have  seen  also  speci- 
from  the  United  States  of  America. 

Colour  duck  blue,  passing  into  blue  and  green ;  or  brick  red, 
ng  into  grey  and  brown. 

i  ;urs  massive,  but  has  natural  joints,  parallel  to  all  the 
and  to  both  diameters,  of  a  right  rhombic  prism,  with 
ingles  of  112°  and  68°. 

Fracture  conchoidal. 

Lustre  resinous. 

Translucent  Several  varieties,  when  cut,  became  opales- 
ent. 

Hardness  6  ;  specific  gravity,  according  to  Hoffmann,  from 
h546  to  2-6 1 8. 

Before  the  blowpipe  melts  into  a  white  enamel. 

When  in  powder  it  gelatinizes  in  acids. 

Its  constituents,  according  to  the  best  analyses,  are 


t 

t 

AtOM. 

Silica, 

44 

.     44190     . 

22-09 

Alumina, 

34 

34*424     . 

15-3 

Soda, 

16-5 

,     16-874     . 

4-22 

Potash, 

— ~ 

4-733     . 

0-79 

Lime, 

0-12     , 

0-519     . 

0-14 

Magnesia, 

— 

0-687     . 

0-27 

Peroxide  of  iron. 

4 

0-652     . 

0-13 

Water, 

0-600 

98-62        102-879 

«  From  tXm4«f,  olive  oil.     Named  from  iU  fiUty  lustre, 
t  Vauquelin,  Tableau  compara,  p.  228.    The  soda  contained  tome  potaab. 
X  C.  G.  Gmelin.  Schweigyer's  Jahrbuch,  fi.  88.     Tlw  nu^esia  con- 
ained  a  little  oxide  of  manganese. 
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If  we  calculate  from  Gmelin's  analysis,  and  admit  a  iligk 
excess  of  silica,  and  that  the  silicates  of  lime,  magneiii, 
and  iron,  are  accidental,  the  constitution  of  the  mineral  wiD 

be 

3  atoms  silicate  of  alumina, 
1  atom  silicate  of  soda  and  potash* 
The  formula  is  3AlS+(iK+^N)S. 

Sp.  3.  Epidote* 
Pistacite,  acanticone,  arendalite,  delphinite,  illuderite^  scorza,  thuDite. 

This  mineral,  which  had  been  previously  classed  along^  witk 
pyroxene,  was  first  distinguished  as  a  peculiar  species  by 
Hauy. 

Colour  green,  of  various  shades;  most  commonly  pistado 
green.  In  general  the  green  tints  have  a  certain  mixture  of 
yellow. 

Massive,  but  most  frequently  crystallized.     The  primary 

form  of  the  crystal  is  a  ngk 
oblique  prism 

y      y  - - ,. .  M  on  T  1 15*  40' 

/..— ^r /  ,.  jjj  general  the  prism  is  eloo- 

M  ^y  gated,  and  the  faces  are  strealud. 

Frequently  the  edge  x  is  repboed 

by  a  plane,  making  with  M  an  angle  of  150°  15',  and  with  T 
an  angle  of  lAb"^  24'.  Sometimes  the  edge  d  is  replaced  by 
one  or  even  two  planes.  Thus  the  prism  is  six,  eight,  or  tn- 
sided.  The  base  P  is  often  partly  or  wholly  concealed  by  A 
four-sided  pyramid,  the  faces  of  which  rise  from  the  latenl 
faces  of  the  prism.f 

Fracture  uneven. 

Translucent ;  said  to  occur  transparent,  but  I  have  nem 
seen  a  specimen. 

Lustre  vitreous,  inclining  to  pearly  upon  perfect  fiuei  of 
cleavage. 

Brittle;  hardness  6. 

Specific  gravity,  as  determined  by  Haidinger,  3*425;  by 


*  From  tvXttfit,  I  increase.  Named  because  the  base  of  the  jJtJMwy 
form  undergoes  an  increase  in  some  of  the  secondary  forms. 

f  For  an  interesting  account  of  the  crystals  of  epidote  the  retdcr  ■ 
referred  to  a  paper  by  Haidinger,  Edinburgh  Jour.  x.  305.  He  dednetf 
the  forms  from  a  diflferent  primary  form.  Indeed  the  connexion  becvec* 
the  secondary  forms  and  the  primary  forms  of  Hauy,  which  I  haTe  ukpbA 
is  far  from  intimate. 
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ill  3-46 ;  by  my  trials  3-436  to  3-4408.     I  found  the 
gravity  of  the  variety  called  scorza  S'289> 
8  with  dilRciilty,  and  only  on  the  tliinnest  edges  before 
H-pipe  into  a  transparent  glass.     With  borax  it  tntunies- 
1  then  yields  a  clear  globule. 

constituents  of  tliis  mineral,  as  determined  by  ana- 
re  as  follow: — 


• 

t 

t|  « 

5 

n 

T 

37     |37-2 

38-24 

38-60 

38-05 

n 

3! 

26-6  23-8-24 

18-82a 

■2815 

31-25 

14 

15 

20     83-075 

24-060 

23-&4 

20-20 

rifc  .     . 

0-*8 

idoofiroo. 

1? 

■Ji 

13    liaoji 

17-44 

10  SO 

17-30 

1-5 

1-5 

0-6 '_ 

1-00 

re,     . 

- 

— 

1-6    2'000 

0-80 

1-30 

3-45 

9(;'5  9,S-j'99     199-UJ  100-388 

100-85  100-24 1 

bese  analyses  the  proportion  of  silica  does  not  differ 
But  the  other  constituents  vary  a  good  deal  in  that 

.  The  following  table  exhibits  the  number  of  atomi 
constituent,  deduced  from  the  respective  analyses: — 


I              *       1       3       1       * 

6 

a 

1 

IB'5 

18-5 

18-5 

18-6 

I9I2 

lo-s 

19m 

1-2 

9Ti3 

11-82 

10-58 

8-36 

11-62 

9-48 

4 

4-28 

571 

6-59 

7-08 

a-81 

4-77 

0-2 

of  iron, 

3-77 

5-33 

2-» 

3-9 

387 

2-33 

a-84 

ofmangan 

033 

n-33 

013 

- 

- 

- 

0-32 

following  table  exhibits  the  ratios  between  the  atoms 
I  and  bases  in  eacii  analysis : — 


I  of  these  the  atoms  of  bases  exceed  those  of  silica, 
the  fifth  and  seventh  analyses  this  excess  is  very  small ; 

'otils.  Jour.  lies  Mines,  v.  415. 
^uctin,  liaiiy'.  iii.  104. 
per,  Ann  de  Cliim,,  liii,  320. 

ny  Hnalv'is.  The  firs!  ipecimcn  «u  in  cryiUli,  hftd  ■  fine  bottle 
bur,  anil  had  the  appearance  of  being  very  pure.  The  tecood 
lerh  crystalliied  specimen  from  Americft. 

Mr.  Bvikmire  in  mv  laboratory.     Ttie  ipecimen  belon^d  to  the 
ullcd  jf.-r.-<.. 
ipecimrn  wai  from  IrcUnd,  intertperted  in  a  greeutODe  rock; 

cifir  gravity  of  3'3.13      Thtr  anilyii*  wm  made  by  Mr.  Richard- 

^rcat  care,  in  mv  laboralorr. 
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and  if  we  exclude  the  magnesia  (which  occurring  in  none  of 
the  specimens  except  the  fifth  must  have  been  accidentd) 
almost  vanishes.  Now  the  sixth  specimen  analjneed  w» 
by  far  the  finest  I  have  ever  seen.  Hence  it  was  probi- 
bly  purer  than  any  of  the  other  specimens  subjected  to 
analysis.  From  this  I  think  we  may  conclude  that  epidote  is 
composed  of  simple  silicates. 

Unless  the  specimen  subjected  to  analysis  contained  foreigo 
minerals  mixed  with  the  epidote,  (which  is  very  probable,) 
we  have  no  other  alternative  but  to  admit  that  the  alomio^ 
lime,  and  protoxide  of  iron  are  capable  of  replacing  esck 
other.     On  that  view  epidote  will  be 

Al 
'  S 


If  we  calculate  the  ratios  of  the  bases  in  the  fifth  analysis 
we  obtain 

Alumina,         .         •        2*16 
Lime,     •         •         .         1-83 
Protoxide  of  iron,     •         1 
Hence  I  think  it  likely  that  pure  epidote  is  a  compound  of 
2  atoms  silicate  of  alumina, 
1*5  atoms  silicate  of  lime, 
1  atom  silicate  of  iron. 
The  formula  will  be  2AlS+liCalS+fS.* 
There  is  a  mineral  which  occurs  at  St  Marcet,  in  Pied- 
mont, in  gneiss.     It  has  been  long  known  to  mineralogiili 
under  the  name  of  manganesian  epidote.     It  has  a  reddiik 
brown  colour,  and  has  the  form  of  small  flat  prismatic  crystdi^ 
which  are  generally  associated  in  groups.     Before  the  bbv^ 
pipe  it  fuses  easily  into  a  black  glass,  and  with  borax  into  a 
transparent  glass.     These   crystals  were  analyzed  by  Mr. 
Victor  Hartwall,  and  found  composed  as  follow :— • 


*  If  wc  calculate  the  constituents  of  the  seventh  analyois*  which  «M  •■ 
olive  green  radiated  mass  found  in  greenstone,  we  obtain  almott  oMlif 
(omitting  the  manganese) 

2|  atoms  silicate  of  alumina, 
1  \  atoms  silicate  of  lime, 
1  atom  silicate  of  iron. 
This  diflfers  from  the  iiilh  specimen  analyzed,  simply  in  oontaiiuqf  •> 
additional  half  atom  of  silicate  of  alumina.     If  this  last  be  coDudcnd  ai  Ae 
purest  specimen,  the  formula  will  he 

oAlS4-3CalS4-2fS,  while  the  fifth  gives  4AlS+3CaIS+ai8. 


AXINITS. 

AtMM. 

38-47     . 

19-SS 

17-65    . 

7-84 

21-65     . 

6-1 

figan^    14*08     . 

3-82 

,             6-60     . 

1-32 

1-82     . 

0-73 

M7 


Silica, 

Alumina, 

Lime, 

Sesquiox.  of  mangan, 

Peroxide  of  iron. 

Magnesia,     • 

100-27* 
These  numbers  approach  pretty  nearly  to  the  fifUi  of  the 
(Nreceding  analyses,  with  thb  difference,  that  oxide  of  man- 
ganese IS  in  a  great  measure  substituted  for  oxide  of  iron* 
There  is  rather  less  alumina  and  lime,  and  rather  more  oxides 
of  manganese  and  iron  than  in  the  fifth  analysis.  It  would 
appear  from  this  mineral,  that  oxide  of  manganese  in  epidote 
may  replace  oxide  of  iron. 

Sp.  4.  Axinite.f 
Thumeratone,  tbumite,  yanolite. 

This  mineral  was  first  described  by  Schreber,  who  found  it 
near  Balme  d'Aaris,  in  Dauphin^,  and  gave  it  the  name  of 
schorl  vhU.  It  was  afterwards  found  near  Thum,  in  Saxony, 
in  consequence  of  which  Werner  gave  it  the  name  of  thumer-- 
$Uin.  It  seems  to  have  been  first  called  axinite  by  Karsten, 
from  the  resemblance  of  its  crystals  to  the  shape  of  an  axe  or 
hatchet. 

Colour  clove  brown  of  various  shades,  sometimes  inclining 
to  plum  blue,  sometimes  to  pearl  grey;  Streak  white. 

It  occurs  massive,  but  most  frequently  in  crystals.  The 
fundamental  form  of  the  crystal  is  assumed  to  be  a  doubly 
oblique  prism,  having  the  follow- 
ing angles,  according  to  the  ad- 
measurement of  Mr.  W.  Phillips : 

P  on  M  J34»  W 

Pon  T  115^  17 

M  on  T  135°  10',  so  that  the 
opposite  edge  is  only  44°  50' 

The  solid  angle  a  is  often  re- 
placed by  a  plane,  and  the  edge 
X  is  often  replaced  by  1,  2,  or 
even   more   planes,  making   the 


•  Kong.  Vet.  Acad.  Handl.,  1828,  p.  171. 
t  From  the  resemblance  of  \u  crystalf  to  an  tun  or  hatchet. 
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prism  SIX,  eight,  or  ten-sided.  The  edge  m  is  also 
times  replaced  by  a  plane.  Sometimes  the  base  P  is  ptrdy 
or  wholly  concealed  by  two  oblique  feces,  or  by  an  impeiftet 
six-sided  pyramid. 

Fracture  conchoidal,  uneven ;  no  cleavage  perceptible. 

Lustre  vitreous,  commonly  splendent. 

Transparent ;  often  only  translucent,  sometimes  only  m 
the  edges ;  very  easily  frangible. 

Hardness  7 ;  specific  gravity  of  the  Cornish  spedmen,  ai 
determined  by  Haidinger,  8'271. 

Some  varieties  become  electric  when  heated. 

Before  the  blowpipe  melts  easily  and  with  intomesoenei 
into  a  dark  green  glass,  which  becomes  black  in  the  oTidiiin 
flame. 

Its  constituents  are  as  follow : — 

Silica,           .         .  44  • 

Alumina,      .         .  18  • 

Lime,           .         .  19  • 

Magnesia,             .  —  . 

Protoxide  of  iron,  14  • 

Protoxide  of  manganese,  4  . 

Potash,         .         .  —  . 

Boracic  acid,         .  —  . 

99         98-5  100 

These  analyses  differ  a  good  deal  from  each  other.  If  ve 
calculate  from  Wiegman's,  which  being  the  latest,  has  tk 
greatest  chance  of  being  most  correct,  we  obtain  the  ftUsv- 
ing  atomic  numbers : 

Atom. 

Silica,  .         .         22*5 

Alumina,       .         .  8*44 

Lime,  .         .  3-57 

Magnesia,  .  0*1 

Protoxide  of  iron,  2*72 

Protoxide  of  manganese,  2*00 
Boracic  acid,  .  0*66 

The  atoms  of  silica  and  boracic  acid  are  23*16,  while  tkoit 


*  Vauquelin,  Jour,  des  Mines,  No.  xxiii.  1. 

t  Klaproth,  Beitrage,  v.  25. 

t  Wic^an  ;  Schwcigger's  Jour,  xixii.  462. 


t 

t 

50-5 

.     45 

16 

.     19 

17 

.     12-5 

— . 

0-2S 

9-5 

,     12-25 

5-25     . 

9 

0-25     . 

»         — — 

— 

2 
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of  the  haaes  are  only  16*83.  Hence  some  of  the  bases  must 
be  in  the  state  of  bisilicates.  The  alumina  very  nearly  equals 
all  the  other  bases  in  the  number  of  its  atoms.  Hence,  sup- 
posing the  boracic  acid  to  be  in  combination  with  lime  and 
magnesia,  axinite  seems  to'  be  a  compound  of 

1  atom  silicate  of  alumina, 

1  atom  bisilicates  of  lime,  iron,  and  manganese. 

The  formula  is  AlS+(TV^Cal+^Vof+fo'o"n)S*- 
But  it  is  not  probable  that  all  the  boracio  acid  was  obtained 
by  Wiegman. 

Axinite  occurs  in  beds  and  veins  in  primary  countries. 
The  most  remarkable  localities  are  Dauphin^  Thum,  Kongs- 
berg,  in  Norway,  and  BotalUck,  in  Cornwall.  It  used  to  be 
abundant,  but  of  late  years  it  has  become  scarce. 

Sp.  5.  Tourmalin. 
Aphriiite*  apyrite,  cockle,  indicolite,   daurite»  picolite,  rubellite,  scliotl, 

siberite. 

The  word  tourmalin  is  said  to  be  a  corruption  of  the  Ceylon 
name  for  this  mineral,  which  was  originally  brought  to  Europe 
from  that  island.  There  is  reason  to  believe,  as  Sir  William 
Watson  has  shown,  that  the  stone  was  known  to  the  ancientSi 
and  distinguished  among  them  by  the  name  of  lyncurium  (Xu/- 
Muf<o«).*  The  term  schorl,  which,  for  many  years,  was  applied 
indiscriminately  to  the  tourmalin  and  various  other  mineralsi 
is  said  to  be  derived  from  the  village  of  Schorlaw,  in  Saxony, 
where  the  mineral  to  which  that  name  was  originally  applied 
was  first  observed. 

Tourmalin  occurs  frequently  in  primary  rocks,  especially 
granite  and  quartz.  It  is  found  also  in  dolomite,  talc  slate^ 
and  probably  in  other  rocks.  It  occurs  likewise  not  unfre- 
quently  in  veins.  Its  localities  are  so  numerous  that  it  would 
be  vain  to  attempt  to  enumerate  them. 

Colours  brown,  green,  blue,  red,  white,  frequently  black. 
Generally  dark,  and  scarcely  ever  bright  When  a  crystal  is 
viewed  in  the  direction  of  the  axis  it  is  usually  opaque  and 
black,  but  when  viewed  perpendicularly  to  the  axis  it  is  trans- 
luceut,  and  shows  the  usual  colour  of  the  variety. 

It  occurs  commonly  crystallized  in  prisms  of  three,  six, 
eight,  ten,  or  twelve  sides,  and  terminated  by  very  irregular 


*  Phil.  Trans.  1 759,  p.  894. 
J.  2  B 
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summits.     The  primary  form  is  an  obtuse  rhomboid,  P  on  P 

ISS""  20'.  The  angle  at  the  summit  a  n 
usually  replaced  by  a  triangular  plane; 
and  the  lateral  angles  e,  e,  being  abt 
replaced  by  planes,  produce  the  ordinaiy 
six-sided  prism  of  this  mineral.  By  addi- 
tional replacements  of  the  edges,  the  prism  becomes  eight, 
ten,  twelve-sided. 

Fracture  imperfect  conchoidal,  uneven. 

Lustre  vitreous;  transparent  to  translucent.  Ilie  black 
tourmalins  are  opaque. 

Hardness  8;  ^pinus  first  determined  the  specific  gnvitj 
of  this  mineral,  and  found  it  between  3  and  3*06 ;  Haidioger 
states  it  at  3-076. 

Before  the  blowpipe  the  black  tourmalin  of  Bovey  intn- 
mesces  and  becomes  a  black  scoriaceous  mass.  The  green 
and  red  kinds  intumesce,  but  do  not  fuse.  With  bonx  it 
fuses  into  a  transparent  glass. 

The  transparent  varieties,  when  heated,  become  electric; 
the  termination  of  the  prism  which  presents  the  greater 
number  of  planes  becoming  positive,  according  to  Haoy, 
while  the  other  end  becomes  negative.* 

The  analysis  of  the  tourmalin  has  been  attended  with  on- 
common  difficulties.  Lampadius  in  1818  announced  bonMX 
acid  as  one  of  its  constituents.^  This  discovery  was  ooo- 
firmed  by  Gruner  in  1819,  who  likewise  detected  lithiain  a 
Greenland  tourmaIin4  The  boracic  acid  detected  amonnted 
to  9  per  cent,  and  the  lithia  to  5.  The  presence  of  litUa 
in  tourmalin  had  been  already  discovered  by  Arfwdsoo.) 
Dr.  C.  G.  Gmelin  of  Tubingen  soon  after  analyzed  several 
tourmalins,  and  found  in  them  both  boracic  acid  aad 
lithia.  II  Since  that  time  several  additional  analyses  have 
been  published. 

The  following  table  exhibits  the  constituents  of  Mack 
tourmalin. 


*  For  recent  experiments  on  the  electric  properties  of  the  tonrmafiB,  ttt 
Kohlcr,  Poggendorf  8  Annulen,  xvii.  146  ;  and  Becquerel,  Ann.  de  Cte 
et  de  Phys.  xxxvii.  363. 

f  Gilbert's  Annalcn,  Iviii.  444. 

i  Ibid.  Ixv,  209. 

}  Afhandlingar,  vi.  166. 

I  Schweigger's  Jahrbuch,  viii.  514. 


TOURMALIN. 

37 

Silica, 

• 

33-048 

t 
44-10     . 

t 
35-20 

Alumina, 

38-233 

26-36     . 

35-50 

Protoxide  of  iron 

,  23-857 

1 1-96     . 

17-86 

Magnesia,    . 
Lime, 

0-857 

6-96    . 
050     . 

1-13  with  mangan 
0-55 

Potash, 

— 

2-82     . 

Soda, 

3-175 

• 

2-09 

Boracic  acid. 

1-890 

5-72     . 

— _ 

Moisture,     . 

0-60     . 

— 

101062  98*46  96-44 

The  following  table  exhibits  the  most  recent  and  exact 
analyses  of  the  green  and  red  tourmalins,  that  have  hitherto 
been  made : 


Silica, 

§ 

D 

f 

•• 

40*30 

42127 

39-37 

3916 

Alomina, 

40*50 

36*430 

4400 

40*00 

Protoxide  of  iron, 

4*85 

— 

^^ 

5-96 

Protoxide  of  manganese, 

1*50 

6*320 

5*02 

2*14 

Lime, 

— . 

1*200 

— 

-. 

Potash, 

— . 

2*405 

1*29 

«. 

Lithia, 

430 

2043 

2*52 

3-59 

Boracic  acid, 

MO 

5-744 

4*18 

4-59 

Moisture, 

3-60 

1-313 

1-58 

1-58 

96-15 

97*582 

97-96 

97-02 

The  follo\nng  table  exhibits  the  analyses  of  C.  G.  Gmelin 


*  Gmelin,  Schweigr^er's  Jahrbuch,  viii.  514.  It  was  a  black  tourmalin 
from  Eibenstock,  which  had  already  been  analyzed  by  KJaproth,  Beitrage, 
▼•  148.     The  soda  contained  a  little  potash. 

•|-  Leplay,  Ann.  de  Chim.  et  de  Phys.  xlii.  270.  The  specimen  was 
from  Mont  Rose,  and  had  a  specific  gravity  of  3*14. 

X  Gmelin,  Ann.  dcs  Mines  (second  series),  iii.  219.  The  specimen  was 
from  Bovey,  in  Devonshire,  and  had  a  specific  gravity  of  3*246. 

9  Arfvedson,  Afhandlinprar,  vi.  160.  It  was  a  green  crystallized  tour- 
BMlin,  from  Uton,  usually  called  crystallized  lepidolite, 

I  Gmelin,  Schweiggcr's  Jahrbuch,  viii.  514.  It  was  a  rubellite  from 
Rozenu.     It  had  been  analyzed  by  Klaproth,  Beitrage,  t.  86. 

5  Gmelin,  Ann.  dcs  Mines  (second  series),  iii.  218.  The  specimen  was 
from  Perm,  in  Siberia.     Itii  colour  was  red,  and  its  specific  gravity  3'059. 

**  Gmelin,  ibid.  It  was  a  green  tourmalin  from  Brazil,  of  the  specific 
gravity  3079. 
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of   those   tourmalins  that    contain  a    notable    quantity  of 
magnesia  :* 


Silica, 

37-65 

35-48 

88-79 

87-81 

Alumina, 

> 

33-46 

S475 

87-19 

81-61 

Protoxide  of  iron, 

9-38 

17-44 

5-81 

7-77 

Protoxide  of  manganese, 

1-89 

trace 

Ml 

Magnesia, 

1098 

4-68 

5-86 

5-99 

Lime, 

0-25 

trace 

.» 

0-98 

Potash, 

:} 

2-55 

0-48 

0-22 

1-20 

Soda, 

1-75 

8-13 

m^m 

Boracic  acid. 

3-83 

402 

8-68 

4-18 

Loss  by  Ignition,    . 

— 

— 

1-86 

0-24 

9811 

100-49 

96-48 

90-89 

A  bare  inspection  of  these  analyses  shows  that  it  would  be 
useless  at  present  to  attempt  to  calculate  the  constitution  of 
this  mineral.  The  methods  of  analysis  adopted  are  still  too 
imperfect  to  render  it  probable  that  the  results  obtained 
hitherto,  are  sufficiently  exact  for  our  purpose.  Boracic  acid 
is  obviously  a  constant  ingredient,  but  the  quantity  is  doub^ 
less  considerably  greater  than  has  hitherto  been  obtained. 
Some  tourmalins  contain  lithia,  others  contain  magnesia,  and 
others  potash,  or  soda,  or  both.  But  the  great  variation  in 
the  ratios  of  all  these  bodies,  renders  it  impossible  to  dnv 
any  conclusion  relative  to  them  as  essential  constituents  of 
tourmalin. 

Sp.  6.  Bytoumite-f 
I  received  the  mineral  to  which  I  have  given  this  name 
from  Dr.  Holmes,  of  Montreal,  who  informed  me  that  it  come 
from  the  neighbourhood  of  Bytown,  in  Upper  Canada- 
Colour  light  greenish-blue. 
An  amorphous  mass,  texture  g^nular* 
Fracture  splintery,  with  some  foliated  portions  like  littlo 
crystals. 

Translucent. 


*  Gmelin,  Ann.  dcs  Mines  (second  series),  iii.  218.  Tlie  firat  i 
was  a  black  tourmalin  from  Karingbricka,  in  Westmanland.  having  a  spodfis 
gravity  of  3*044.  The  second, a  black  tourmalin  from  Rabeiisteiii,iB  Btfii8i» 
specific  gravity  3*113.  The  third,  a  black  tourmalin  from  Givenlsiid,  qit- 
dfic  gravity  3*062.  The  fourth,  a  deep  broura  tourmalin  from  St  GoCktfl 
The  lo8s  of  9  per  cent,  in  the  analysis  of  this  tourmalin  it  rensiUblSi 
Bucholz  had  analyzed  it  before,  and  had  met  with  a  still  greater  Ion. 
,    f  Named  from  Bytown,  in  Upper  Canada,  where  it  has  basn  hnd 
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re  vitreous,  shiDing. 

Iness  6;  specific  gravity  2'801. 

re  the  blowpipe  becomes  friable  and  white,  but  does 

^     With  carbonate  of  soda  effervesces,  but  dissolves 

>wly  into  an  opaque  white  globule.     With  borax  fuses 

ransparent  colourless  glass,  leaving  a  silica  skeleton. 

IS  subjected  to  two  separate  analyses,  which  gave  the 

ig  results : — 


47-735 

47-400 

Mem. 

Atona. 

ZSf                     •               • 

47-667 

287F 

mina, 

29-695 

29-60 

29-647 

18-17 

le, 

8-800 

9-32 

9-060 

2-58 

oxide  of  iron,     . 

8-750 

3-4 

8575 

0-715 

I^nesia, 

trace 

0-4 

0-400 

0-16 

ft)     •         •         • 

7-600 

7-6 

7-6 

1*9 

[store, 

2-000 

1-96 

i-98 

1-76 

99-58 

99-68 

»e  atomic  quantities  approach  very  nearly 
15  atoms  silicate  of  alumina, 

3  atoms  bisilicate  of  lime  and  magnesia, 

2  atoms  bisilicate  of  soda, 

1  atom  bisilicate  of  iron, 
nitting  the  bisilicates  of  soda  and  iron  to  have  been 
isly  united, 

5  atoms  silicate  of  alumina, 

1  atom  bisilicate  of  lime  and  magnesia, 

1  atom  bisilicate  of  soda  and  iron, 
formula  is  5AlS+(iJCal+TVMg)S«+{|N-f  if)S". 

Sp.  7.   Vermiculite.* 

;  mineral  also  was  sent  me  by  Dr.  Holmes,  to  whom  I 

ebted  for  so  many  new  and  interesting  species.     The 

'  is  Vermont,  one  of  the  divisions  of  the  United  States. 

$  composed   of  micaceous    looking    plates  cemented 

?r  by  a  whitish  matter. 

:re  soapy ;  feel  greasy ;  sectile. 

iness  1 ;  specific  gravity  2  5252. 

in  heated  nearly  to  redness  it  projects  out  with  a  ver- 

r  motion  as  if  it  were  a  mass  of  small  worms.     Hence 

ne.     By  ignition  becomes  of  a  silvery  aspect  with  a 

j{  red  or  yellow. 

Darned  from  vermis,  a  worm,  because  it  twists  itself  up  like  a  worm 
!ated  to  redness. 
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Infusible  per  se  before  the  blowpipe.  Yfith  carbonate  of 
soda  in  the  reducing  flame  gives  a  greenish,  in  the  oxidixiiig 
flame  an  amethyst  coloured  glass. 

I  found  its  constituents  to  be 


Atomii 


Silica, 

49-08       . 

24-54 

Magnesia,     . 

16*964     . 

6-78 

Peroxide  of  iron, 

16-12       . 

S-22 

Alumina, 

7-28       . 

S-2S 

Water, 

10-276     . 

9-13 

Manganese, 

trace 

99*720 

These  numbers  approach 

2  atoms  bisilicate  of  magnesia^ 

1  atom  bisilicate  of  iron, 

1  atom  bisilicate  of  alumina, 

8  atoms  water. 
The  formula  is  2MgS«+AlS«+fS«+8Aq. 

Sp.  8.  Lithomarge. 

The  term  lithomargcj  as  applied  by  the  older  minendogiiti* 
is  so  indefinite  that  it  is  difficult  to  fix  a  precise  idea  to  the 
name.  I  shall  therefore  restrict  my  description  to  a  spediMD 
brought  me  from  the  banks  of  the  Tweed,  near  Melrose. 

Colour  yellowish  white ;  streak  unaltered* 

Texture  fine  earthy ;  opaque ;  dulL 

Hardness  2*5  ;  specific  gravity  2-457. 

With  carbonate  of  soda  fuses  before  the  blowpipe  is  the 
outer  flame  into  an  opaque  brown  bead,  becoming  c<dourleiB 
on  cooling.  In  the  inner  flame  the  colour  became  fixed. 
With  borax  it  did  not  fuse.  With  biphosphate  of  soda  in  the 
outer  flame  fuses  into  a  transparent  colourless  bead.  In  tbe 
inner  flame  became  milky. 


Its  constituents  were 

Attm. 

Silica, 

55-60     . 

27-75 

Alumina, 

24-30     . 

10-80 

Peroxide  of  iron, 

2-50     . 

0-50 

Lime, 

1-55     . 

0-42 

Magnesia, 

0-95     . 

0-88 

Potash, 

9-25     . 

1-54 

Water, 

5-80     . 

5-15 

99-85 
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'J'be  atoms  of  silica  amount  to  27*75,  and  those  of  the  bases 
to  13*64.  It  consists  therefore  of  bisilicates.  The  constitu- 
ents seem  to  be 

7  atoms  bisilicate  of  alumina, 
1  atom  bisilicate  of  potash, 
1  atom  bisilicate  of  iron,  lime,  magnesia, 
3^  atoms  water. 
Were  we  to  admit  the  small  quantity  of  bisilicates  of  iron, 
lime,  and  magnesia,  to  be  accidental,  the  mineral  would  be  a 
compound  of 

7  atoms  bisilicate  of  alumina, 
1  atom  bisilicate  of  potash, 
3  atoms  water. 
I  analyzed  also  a  specimen  of  what  mineralogists  call  indu- 
rated lithomarge. 

The  colours  were  red,  green,  white,  yellow,  and  brown, 
mixed  together  unequally  in  the  same  specimen. 

Texture  earthy  ;  lustre  dull,  except  in  one  place  which  was 
shining,  and  had  the  aspect  of  being  polished. 
Hardness  about  2 ;  specific  gravity  2'2727. 
Before  the  blowpipe  per  se  no  alteration. 
With  carbonate  of  soda  it  fuses  into  an  opaque  white  bead. 
With   borax  into  a  colourless  transparent  glass.     And  with 
biphosphate  of  soda  into  a  semitransparent  bead  of  a  dirty 
white  colour*     Its  constituents  were 


Silica, 

46-30     . 

23-15 

Alumina, 

25- 10     . 

1115 

Peroxide  of  iron, 

9-40     . 

1-88 

Magnesia, 

115     . 

0-46 

Water, 

18-50    . 

16-44 

100-45 
Were  the  magnesia  combined  with  oxide  of  iron,  and  only 
accidental,  we  might  consider  the  mineral  as  composed  of 

1  atom  silicate  of  iron, 
8  atoms  bisilicate  of  alumina, 
12  atoms  water. 
It  agrees  only  with  the  mineral  first  described  in  containing 
bisilicate  of  alumina.     In  every  other  respect  it  is  different* 

Sp.  9.  Latrobite, 
lliis    mineral    was    first    named    and    described    by    Mr. 
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Brooke.*  It  was  given  him  by  the  reyerend  C.  J.  Latrabc^ 
and  came  from  Amitoke  island,  near  the  coast  of  Labrador,  h 
is  accompanied  by  mica  and  carbonate  of  lime,  and  is  imbedded 
in  a  greyish  coloured  substance  which  Mr*  Brooke  also  eon- 
siders  as  new. 

Its  colour  is  pink,  like  that  of  some  of  the  deep  Goloured 
varieties  of  lepidolite. 

Its  specific  gravity  is  about  2*8 

It  scratches  glass  and  is  scratched  by  felspar. 

It  cleaves  in  three  directioDs,  parallel  ti 
the  planes  of  a  doubly  oblique  prism. 

P  on  M  98**  SC 
P  on  T  91^ 
M  on  T  9S^  S(y 
The  plane  parallel  to  P  is  very  doU,  mi 
the  measurement  obtained  from  it  not  to  be 
confidently  relied  on.     Those  parallel  to  M 
and  T  afford  good  reflection,  but  one  of  them  is  brighter  tlw 
the  other. 

Its  constituents,  determined  by  the  analysis  of  Dr.  C  G. 
Gmelin,f  are  as  follow : 


Silica,           .        44-653    . 

Atam 

22-33 

Alumina,        .         38-814    . 

17-25 

Lime,             .          8-291     . 

2-87 

Oxide  of  mangan.,   3*160    . 

0-70 

Potash,          .          6-575    . 

1-096 

10 1-493 
If  we  leave  out  the  manganese,  the  constituents  are 

15  atoms  silicate  of  alumina, 
2  atoms  silicate  of  lime, 
1  atom  silicate  of  potash. 
The  formula  is  15AlS+2CalS+KS. 
Or,  admitting  the  silicates  of  lime  and  potash  to  have  been 
previously  combined,  5AlS+(f  Cal+}K)S. 

Sp.  10.   Wiihamite. 
This  mineral  was  discovered  by  Mr.  Witham  in  Olencoe, 
incrusting  the  surface  of  a  reddish  trap  rock.     It  was  named 
and  described  by  Dr.  Brewster. 

•  Annals  of  Philosophy  C2d  series),  y.  883.  f  Ibid.  z.  SS6. 
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Gdour  cvm  red  and  pale  straw  yellow^  in  two  different 
Ireetions  perpendicular  to  eadi  other ;  streak 

Minute    crystals    hare 
leen  obterred,  similar  to 
lie  figure  in  the  margin. 
TmT  128^  SC 
M  on  T  16*>  40' 
By  Dr.   Brewster^s  mea- 
mement. 

Hardness  6 ;  specific  gnr 
tily,  as  determined  by  Dr. 
Turner^  8*137 ;  I  found  it  only  2*857;  but  the  specimen  was 
lot  quite  firee  from  the  trap  rock  which  it  incrusted. 

Before  the  blowpipe  it  intnmesces  and  fuses  with  difficulty 
klo  a  dark  greenish  grey  scoria.  With  biphosphate  of  soda 
it  dissolves  with  effervescence  into  a  globule,  which  contains 
I  skeleton  of  silica,  and  becomes  opaque  on  cooling.  It 
behaves  very  nearly  as  the  epidote  firom  Arendal,  with  which 
t  agrees  in  many  of  its  properties. 

Its  constituents,  as  determined  by  Dr.  Coverdale  in  my 
aboratory,  are  as  follow.  But  he  had  only  six  grains  of  the 
nineral,  and  they  were  not  quite  free  firom  the  rock  upon 
^Uch  the  withamite  was  incrusted. 


Atana, 

Silica,            .         55-28    . 

27-64    . 

12-01 

Alumina,       .        16-74    . 

7-4      . 

3-21 

Peroxide  of  iron,   21*13    . 

4-22    . 

1-84 

Lime,            .           8-13     . 

2-3      . 

1 

Water,            .           3-25     . 

2-88     . 

1-2 

104-53 
These  numbers  approach  to 

3  atoms  bisilicate  of  alumina, 

2  atoms  bisilicate  of  iron, 

1  atom  bisilicate  of  lime, 

1  atom  water. 
The  formula  is  3AlS^+2fS«+CalS«+lAq. 

Sp.  10,  Isopyre.^ 
This  mineral  has  been  hitherto  found  only  in  Cornwall.     It 

*  Pogg^ndorf  i  Annalen,  zii.  332.  Named  from  tnt.  eqitali  and  ««e, 
^e;  because  the  effect  produced  on  it  by  the  blowjnpe  it  thie  same  as  that 
pvodoeed  on  sereral  other  minerals. 
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was  obtained  from  a  mineral  dealer  at  St  Justi  and  fi 
Joseph  Carne  of  Penzance,  by  the  late  Mr.  Allan  ot  J 
burgh.     It  was  first  described  by  Mr.  Haidinger. 

Colour  greyish  black  or  velvet  black,  with  red  spoti 
heliotrope. 

Has  not  been  ob8er>''ed  in  crystals,  but  is  found 
in  granite  in  small  amorphous  pieces. 

Fracture  conchoidal. 

Lustre  vitreous. 

Opaque  or  slightly  translucent  on  the  edges. 

Streak  light  greenish  grey. 

Has  a  great  resemblance  to  obsidian  and  opaL 

Its  constituents,  as  determined  by  the  analysis  of  Dr.  Ti 
ner,  are  as  follow  : 


AtOTH. 

Silica, 

47-09     . 

23-54 

Alumina, 

13-91     . 

6-17 

Peroxide  of  iron, 

20'07     . 

4-01 

Lime, 

15-43    . 

4-41 

Oxide  of  copper. 

1-94     . 

0-39 

98-44 
This  (leaving  out  the  oxide  of  copper  as  aocidentd)  ^h 
preaches 

3  atoms  bisilicate  of  alumina, 
2  atoms  bisilicate  of  iron, 
2  atoms  silicate  of  lime. 
This  supposes  a  slight;  deficiency  of  silica  and  a  smO 
excess  of  lime. 

The  formula  is  3AlS«+2fS«+2CalS. 

Sp.  12.  Kirwaniie.* 

The  mineral  to  which  I  have  given  this  name,  oocnisM 
the  north-east  coast  of  Ireland,  filling  up  cavities  in  a  Uixl  <f 
basaltic  rock.  The  specimens  were  brought  me  by  Mr* 
Doran. 

Colour  dark  olive  green. 

Texture  fibrous,  fibres  diverging  from  a  centre  and  ftnuV 
brushes. 
Opaque. 
Hardness  2 ;  specific  gravity  2*941. 

*  Named  in  honour  of  Mr.  Kinraii. 
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Before  the  blowpipe  per  se  becomes  black  and  partially 
fuses.  With  soda,  borax,  or  biphosphate  of  soda,  it  fuses  and 
forms  a  dark  brown  glass. 

Its  constituents,  by  the  analysis  of  Dr.  R.  D.  Thomson,  are 

Atom*. 

Silica,               .  40-5  .  20*25 

Protoxide  of  iron,  23-91  .  6-31 

Lime,               .  19-78  .  5-65 

Alumina,          .  11-41  5-08 

Water,              .           4-35  .  3-86 


99-95 


These  numbers  approach 

1  atom  silicate  of  iron, 

1  atom  silicate  of  lime, 

1  atom  bisilicate  of  alumina, 

1  atom  water. 
The  formula  is  fS+CalS+AlS«  +  lAq. 

Sp.  13.  Scorilite.* 

I  received  the  mineral,  which,  from  its  scoria-like  appear- 
ance, I  distinguish  by  this  name,  from  Mexico,  about  ten 
years  ago.  It  was  labelled  <<  Arcilla  quenrada  des  Juan  del 
Rio  Casa  del  Calvaxio." 

External  colour  reddish  brown,  internally  dark  brown ; 
streak  white. 

Feels  harsh,  and  has  the  aspect  of  a  scoria.  Full  of  small 
cavities  like  a  cinder. 

Opaque. 

Hardness  2;  specific  gravity  1-708. 

Before  the  blowpipe  becomes  whiter,  but  does  not  fuse. 
With  carbonate  of  soda  fuses  readily  into  a  yellow  or  bottle 
green  transparent  glass,  according  to  the  kind  of  flame  to 
which  it  is  exposed.  With  borax  fuses  into  a  blebby  trans- 
parent yellow  glass.     Its  constituents,  by  my  analysis,  are, 

Atom*. 


Silica, 
Alumina,    . 
Protoxide  of  iron. 
Lime, 
Water, 

58-02     .     29-01      . 
16-78     .       7-45     . 
13-328  .       2-96     . 

8-62     .       2-46     . 

2-00     .        1-77 

11-8 
3-02 
1-2 

1 

•  Named  from  its 

98-748 
^rcat  resemblance  to  scoria. 
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This  corresponds  very  nearly  with 

3  atoms  bisilicate  of  alumina, 

I  atom  bisilicate  of  lime, 

1  atom  tersilicate  of  iron. 
Admitting  a  slight  excess  of  this  last  salt,  the  furmola  if 

3AlS«+CalS«+fS». 

Sp.  14.  Sordawaliie.* 

This  mineral  occurs  at  Sordawala,  in  Finland,  and  i 
bles  pit  coal  in  appearance.     It  constitutes  a  layer  about  n 
inch  thick  on  common  trap. 

Colour  pitch  black,  with  sometimes,  though  rarely,  a  iaA 
grey  or  greenish  shade. 

Massive ;  nor  can  any  traces  of  deavag^  be  detected. 

Fracture  conchoidal. 

About  the  hardness  of  crown  glass. 

Opaque;  brittle. 

Lustre  vitreous  and  semimetallic. 

Specific  gravity  2*580. 

Becomes  reddish  by  long  exposure  to  the  atmosphere. 

Before  the  blowpipe  melts  with  difficulty  into  a  blade  glo- 
bule. With  a  small  quantity  of  soda  it  fuses  into  a  blsddA 
gpreen  glass,  with  a  larger  quantity  a  slag  is  prodnced.  WA 
borax  it  fuses  into  a  green  glass.  With  biphosphate  of  sodi 
it  leaves  a  silica  skeleton. 

Its  constituents,  as  determined  by  the  analysis  of  Nordeiii- 
kiold,  are  as  follow : — 


Silica,           .        . 

49-40     . 

24-7       . 

12*26 

Alumina, 

13*80     . 

6-18    • 

8H)4 

Protoside  of  iron, 

18-17     . 

4-03     . 

S 

Magnesia, 

10-67     . 

4-25     . 

2-19 

Phosphoric  acid,   . 

2-68     . 

059     . 

0-29 

Water, 

4-S8    . 

8-88    . 

1-92 

99*10 
There  is  some  difficulty  in  discovering  the  base  with  whiA 
the  phosphoric  acid  is  united.     If  we  pass  by  this  as  BPt 
determinable,  the  constitution  of  the  mineral  will  be 
3  atoms  bisilicate  of  alumina, 
2  atoms  bisilicate  of  iron, 
2  atoms  silicate  of  magnesia, 
2  atoms  water.  ^ 

The  formula  is  3AlS^^+2fS«+2MgS+2Aq. 

«  Nordenskidld*8  Bidrag.  p.  86. 
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Sp.  15.  Cauzeranite.^ 
This  mineral  was  first  noticed  by  Cbarpentier  in  the  tran- 
n  limestone  of  the  Pyrenees.     It  was  afterwards  described 
alyzed  by  M.  Dufresnoy. 
Cob       black;  sometimes  deep  indigo  blue;  rarely  light 

Always  in  isolated   crystals.     The  shape   is  an   oblique 

»oidal  prism,  the  faces  of  which  are  inclined  to  each 

r  at  angles  of  about  84^  and  96^.     The  inclination  of  the 

92^  or  93^.     The  crystals  are  rarely  terminated.     The 

edge   of  the   prism   is   frequently   replaced.     Facet 

ed  longitudinally. 

L    tre  vitreous  and  resinous ;  shining.     Opaque. 

ches  glass ;  but  not  quartz. 
S     cific  gravity  2*69 

]     fore  the  blowpipe  fuses  into  a  white  enamel,  pretty  much 
i  fekpar.     With  biphosphate  of  soda  it  fuses  into  a  milky 

Its  constituents,  as  determined  by  the  analysis  of  M.  Da« 
resnoy,  are  as  follow: — 

Atooa. 


Silica, 

52-37     . 

26-18     . 

28-45 

Alumina, 

24-02     . 

10-67     . 

11-6 

Lime, 

1 1-85     . 

3-38     . 

3-67 

Magnesia,     . 

1-40     . 

0-56     . 

06 

Potash, 

6-52     . 

0-92     . 

1 

Soda, 

3-96     . 

0-99     . 

1-07 

9912 
These  numbers  correspond  with 

1 1  ^  atoms  bisilicate  of  alumina, 
3§  atoms  silicate  of  lime, 
1  atom  silicate  of  potash, 
1  atom  silicate  of  soda. 
Perhaps  the  true  formula  may  be 

6AlS2+2CalS+(ik+iN)S. 

Sect.  8.  Quadruple  Aluminous  Salts. 

These  complicated  minerals  are  probably  either  mixtures 
>r  combinations  of  two  or  more  simpler  minerals.  If  we  were 
n  possession  of  exact  analyses,  and  knew  the  simple  minerals 

•  Ann.  de  Chim.  et  de  Phy§.,  xxxviii.  280.  Named  from  Cauzeran,  by 
irhich  the  part  of  the  Pyrenees  where  it  occora  was  distinguished. 
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of  which  they  are  composed,  we  might  point  oat  the  propo^ 
tion  of  each.  But  this  cannot  at  present  be  done.  It  ii 
essential  for  the  farther  progress  of  this  important  branch  d 
mineralogy,  to  describe  the  properties  and  determine  the  eoa- 
stituents  of  these  compound  minerals  with  as  much  aecnncf 
as  possible.     They  constitute  twelve  species. 

Sp.  1.  GieseckUe. 

Tliis  mineral  was  brought  by  Sir  Charles  Gieaedc^  fnm 
AkuUiarasiarsuk,  in  Greenland,  where  it  occurs  along  widi 
felspar.  It  was  named  by  Mr.  Sowerby  in  honour  of  Ae 
discoverer. 

Colour  externally  brownish ;  internally,  it  is  olive  greciL 

Crystallized  in  regular  six-sided  prisms.  Texture  ncnlj 
granular,  so  that  the  crystals  are  probably  pseudomorphooi 

Fracture  uneven,  splintery. 

Lustre  resinous,  almost  dull. 

Opaque  or  feebly  translucent  on  the  edges. 

Hardness  3*5 ;  specific  gravity,  as  determined  by  Hiidiih 
ger,  2-832. 

Its  constituents,  as  determined  by  Stromeyer,^ 

Al 

Silica, 

Alumina,    . 

Magnesia, 

Protoxide  of  iron, 

Protoxide  of  manganese. 

Potash, 

Volatile  matter, 

96-7119 
These  numbers  correspond  best  with  the  following  comli- 
tution : 

10  atoms  silicate  of  alumina, 
I  ^  atoms  quatersilicate  of  potash, 
I  atom  bisilicate  of  iron,  manganese,  and  magnesiai 
3  atoms  water. 
The  formula  is  lOAlS+1  »KS*+(^mn+JlMg+ff)S«+SAq. 

Sp.  2.  Kutallite. 

This  mineral  was  found  at  Bolton,  in  MassachusettSi    Tk 
first  specimens  brought  to  this  country  were  by  Mr.  NntilL 

*  Gilbert's  Annalen,  Iziii.  272. 


460798  . 

S3-04 

33*8280  . 

15-03 

1-2031  . 

0-5 

3-3587  . 

0-74 

1-1556.  . 

0-S5 

6-2007  . 

1-33 

4-8860  . 

4-34 
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fhis  induced  Mr.  Brooke  to  give  it  the  name  of  that  disdn- 

led  naturalist 

It  occurs  in  crystals  in  a  rock  consisting  partly  of  limestone 

t  partly  of  a  green-coloured  mineral,  having  the   aspect 

»f  amphibole.     Small  brown-coloured  crystals  (probably  of 

ne)  are  interspersed  in  my  specimens. 

The  crystals  are  eight-sided  prisms,  which  cleave  in  the 

rection  of  a  right  square  prism,  which  consequently  is  the 

ry  form. 
Colour  white,  in  some  parts  of  the  crystal  yellowish,  in 
rs  bluish  or  greenish.      The  yellowish  white  parts  are 
mt,  the  bluish  nearly  opaque,  showing  evidently  the 
sence  of  some  foreign  matter ;  streak  white. 
Lustre  vitreous. 

Hardness  7;  specific  gravity  from  2*748  to  2*758. 
Its  constituents,  determined  by  the  analysis  of  Dr.  Thomas 
Muir,  in  my  laboratory,  are  as  follow : 


Silica, 

37-808     . 

ACOOM. 

18-4 

Alumina, 

25*104     . 

1111 

Lime, 

18*336     . 

5-23 

Peroxide  of  iron. 

7*892     . 

I'Sa 

Potash, 

7*305     . 

1-21 

Water, 

1*500 

97-945 

These  numbers  coincide  nearly  with 
3  atoms  silicate  of  alumina, 
2  atoms  silicates  of  lime,  iron,  and  potash. 

The  formula  is  3AlS+2(  JCal+^f+iK)S. 

Sp.  3.  PhyUUe^ 

I  give  this  name  to  a  mineral  which  I  received  from  Mr. 
Nutall.  The  locality  is  Sterling,  Massachusetts.  It  is  found 
in  mica  slate,  and  by  the  American  mineralogists  was  con- 
lidered  as  a  variety  of  amphibole. 

Colour  brownish-black. 

Composed  of  thin  plates,  without  any  perceptible  regularity 
of  shape. 

Lustre  semimetallic,  splendent. 

Opaque ;  sectiie. 

Hardness  5*75;  specific  gravity  2*889. 

•  From  ^•'XA.M,  a  leaf. 
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Its  constituents,  by  my  analysis,  are         ai 

Silica,            .        38-40     .     19-2  .  16-99 

Alumina,       .         23*68     .     10*52  .  9*3 

Peroxide  of  iron,    17-52     •       3-50  •  3-09 

Magnesia,      .           8-96     .       3*6  .  3-18 

Potash,           .           6*80     .       1-13  .  1 

Water,                      4-80     .       4-26  .  3-77 


100-16 
These  numbers  approach  very  nearly  to 

9  atoms  silicate  of  alumina, 

3  atoms  silicate  of  iron, 

3  atoms  silicate  of  magnesia, 

1  atom  silicate  of  potash, 

3|  atoms  water. 
The  formula  is  9AlS+3fS+3MgS+KS+S|Aq. 

Sp.  4.  Huronite. 

I  received  the  mineral  to  which  I  hare  given  the  name  of 
huronite  from  Dr.  Holmes,  of  Montreal.  Its  locality  wis  firaa 
the  neighbourhood  of  lake  Huron.  It  exists  in  boulder  itonob 
nearly  spherical,  in  a  black  matter  like  hornblende.  Id  tUi 
black  matter  the  huronite  is  imbedded,  in  nearly  spheiicd 
masses,  attached  to  the  surrounding  black  matter  very  firmlfy 
without  any  visible  cement. 

Colour  light  yellowish  green  ;  of  the  powder  greyish  wUte- 

Structure  partly  in  imperfect  folia,  partly  grranular. 

Lustre  waxy,  inclining  to  pearly  on  the  foliated  snrfreOi 

Translucent  on  the  edges. 

Hardness  3*25 ;  specific  g^vity  2*8625. 

When  ignited  becomes  greyish-white,  and  loses  4- 169 of  i^ 
weight 

Infusible  per  se  by  the  blowpipe.  When  mixed  with  themnl 
fluxes  it  melts  into  a  greenish  glass.     Not  acted  on  by  uiik 

Its  constituents,  by  my  analysis,  are        Atona. 


Silica, 

45-80     . 

22-9      . 

33-68 

Alumina, 

33-92     . 

1507     . 

22-1 

Protoxide  of  iron, 

4-32     . 

0-96    . 

1-4 

Lime, 

8-04    . 

2-30     . 

3-38 

Magnesia, 

1-72     . 

0'68    . 

1 

Water, 

4-16     . 

S-69    . 

5*4 

97-96 
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These  numbers  approach  very  nearly 

22  atoms  silicate  of  alumina, 

3 j^  atoms  bisilicate  of  lime, 

Ij  atoms  bisilicate  of  iron, 
1  atom  bisilicate  of  magnesia, 

5^  atoms  water. 
The  formula  is  22AlS+3jCalS«+lifS«+MgS*+5jAq. 

Sp.  5.  ErUmite.^ 

This  mineral  was  first  observed  by  Breithaupt,  in  1818,  at 
tie  Erla  iron  forges  in  the  Saxon  Erzegebirge.  It  forms  a 
art  of  the  oldest  gneiss  formation,  and  is  always  mixed  with 
lore  or  less  mica.     Between  Gros-Pohle  and  Erla  there  exists 

bed  of  it,  at  least  100  fathoms  in  thickness.  Breithaupt  has 
iven  to  this  mixture  of  erlanite  and  mica  the  name  of  erlaU" 
ock.  It  has  been  used  for  200  years  as  a  flux  by  the  iron 
melters,  and  had  been  always  considered  as  limestone  till  the 
mistake  was  rectified  by  Breithaupt 

Colour  light  greenish-grey ;  streak  white.  Sometimes  corn- 
act,  sometimes  in  small  and  fine  granular  distinct  concretions. 

Fracture  sometimes  foliated,  sometimes  splintery  and  un- 
ven.  Structure  decidedly  crystalline,  though  no  regular  clea- 
ages  have  been  observed ;  lustre  fatty,  from  shining  to  dull. 

Transparency  not  specified,  but  it  is  probably  opaque,  or  only 
-anslucent  on  the  edges,  as  it  had  been  mistaken  for  limestone. 

Hardness  from  6-25  to  7  ;  specific  gravity  from  3-0  to  3*1. 

Before  the  blowpipe  it  melts  easily  into  a  slightly  coloured 

ransparent  compact  bead.     With  borax  it  fuses  into  a  clear 

reenish  glass.     With  biphosphate  of  soda  it  is  decomposed, 

saving  a  silica  skeleton.     Carbonate  of  soda  easily  fuses  with 

small,  but  not  with  a  considerable  proportion,  of  erlanite. 

Its  constituents,  determined  by  the  analysis  of  Dr.  C.  6. 


J. 


liu,  art; 

Silica, 

53-160 

26-58 

^toms. 

.     12-24 

Alumina,    . 

14-034 

6-23 

.      2-87 

Lime, 

14-397 

4-11 

.       1-89 

Soda, 

2-611 

0-65 

.       0-3 

Magnesia, 
Peroxide  of  iron, 

5-420 
7-138 

2-17 
1-43 

1 

.       0-65 

Oxide  of  manganese, 
Volatile  matter. 

0-639 
0-606 

0-13 

98-005 

♦  Schv 

'eigger's  Jahrbuch, 
2c 

vii.  76. 

38G  ALUMINUM. 

These  numbers  approach 

3  atoms  bisilicate  of  alumina, 

2  atoms  bisilicate  of  lime, 

1  atom  bisilicate  of  magnesia, 

1  atom  silicates  of  soda  and  iron. 
The  formula  is  3AlS^+2CalS«+MgS»+(;N+§0S. 

Sp.  6.  Pinite, 
Micarell. 

This  mineral  was  first  observed  in  the  mine  called  Pini,  it 
Schneeberg,  in  Saxony.  It  has  been  since  met  with  in  granite 
in  many  other  places,  Salzburg,  Auvergne,  Cornwall,  Nortk 
America,  &c.  It  is  always  in  crystals,  but  does  not  appear  m 
general  to  possess  any  regular  structure ;  indeed  there  can  be 
little  doubt  that  different  substances  have  been  confounded 
together  under  the  same  name. 

Colour  blackish-green,  or  greenish  gprey,  but  it  is  usnallv 
covered  externally  with  a  coating  of  ochre,  which  gives  it  i 
yellowish  tinge. 

Crystals  regular  six-sided  prisms,  whole  lateral  and  tennioil 
edges  are  frequently  replaced  by  tangent  planes. 

Lustre  resinous,  glimmering. 

Faintly  translucent  on  the  edges,  or  opaque. 

Fracture  uneven ;  sectile. 

Hardness  2*25 ;  specific  gravity  of  the  variety  from  Si 
Pardoux,  as  determined  by  C.  6.  Gmelin,  2*7575.*  Hai* 
dinger  found  that  of  the  crystallized  variety  from  FraM^ 
2-78-2.t 

The  pinite  of  St.  Pardoux  fuses  before  the  blowpipe  into  a 
glass  full  of  blisters,  when  thin  splinters  are  presented  to  tk 
flame,  though  it  does  not  melt  into  a  globule*  With  boniil 
fuses  with  extreme  difficulty  into  a  transparent  glaaa,  fti^ 
tinged  by  iron.  Bipliosphate  of  soda  has  no  visible  action  H 
pinite  in  mass,  but  it  gradually  decomposes  it  in  povde^ 
leaving  a  residue  of  silica.  The  glass  becomes  opaliai 
on  cooling.  With  carbonate  of  soda  it  dissolves  slowly  iatt 
an  opaque  glass,  slightly  tinged  by  iron,  and  of  dificak 
fusion. 

The  pinite  of  St.  Pardoux,  by  Gmelin's  analysis,  ii  co** 
posc»d  of 

•  K«litil»iir?li  Jour.  xi.  S'^.  |  Moh»'  Mineralogy,  iii.  189- 
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Atonu. 

Silica,  .         55-964     .     27-98     .     21-36 

Alumina, 

Potash, 

Soda, 

5-512  .  1-10  .  0-84 
Magnesia,  with  manganese,  3-760  .  1*50  .  1*14 
Water,  with  animal  matter,    1-410     •        1-25     .        1 


25-480     .     11-32     .       8-64 
7-894     .       1-31     .       1 
0-386     .       0-09     .       0*06 


100-406 
These  numbers  approach  very  nearly  to 
8^  atoms  bisilicate  of  alumina, 

1  atom  bisilicate  of  potash, 

2  atoms  silicates  of  iron  and  magnesia, 
1  atom  water. 

The  formula  is  8JAlS«+KS«+2(^f+JiMg)S+Aq, 

Sp.  7.  Glauconite,^ 

Green  earth~<:hlorite  baldag^e — talc  chlorite  lographique. 

This  mineral  is  a  very  common  constituent  of  amygdaloid, 
the  cavities  of  which  are  frequently  filled  with  small  concre- 
tions of  this  substance.  It  constitutes  also  the  characteristic 
constituent  of  the  green  sand,  to  which  that  formation  is 
indebted  for  its  name.  It  is  employed  as  a  colour  by  painters, 
and  is  the  mountain  green  used  in  water  painting.  It  probably 
varies  in  its  nature,  yet  there  is  a  considerable  resemblance 
between  the  analyses  of  this  substance  by  Klaproth  and 
Berthier. 

Colour  celandine  green,  of  different  degrees  of  intensity. 

It  occurs  in  globular  and  almond  shaped  pieces,  which  are 
sometimes  hollow. 

Structure  earthy ;  fracture  small  grained,  uneven. 

Dull ;  streak  feebly  glistening. 

Very  soft  and  sectile. 

Feels  greasy  ;  adheres  slightly  to  the  tongue. 

Specific  gravity  from  2598  to  2-632. 

Not  acted  upon  by  muriatic  acid,  but  attacked  easily  by 
aqua  regia  at  a  boiling  temperature. 

The  following  table  shows  its  constituents,  as  determined 
by  Klaproth  and  Berthier:  — 

•  I'roiii  y>mpH0t,  $ca 'green. 
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Silica, 

• 
51-5 

t 

t 

§ 

D 

53  '51 

461 

57-8 

Protoxide  of  iron,  . 

20-5 

28 

17 

19-6 

7-5 

Alumina, 

_ 

.^ 

13 

5-5 

6-5 

Magnesia, 

1-5 

2 

3-5 

3*8 

19-5 

Lime,    . 

— 

^^ 

2-5 

-^ 

■— 

Potash, 

18 

10 

— 

5-3 

4-0 

Soda,     . 

— 

— 

4 

—' 

-— 

Water, 

8 

6 

9 

8-9 

4-7 

Grains  of  quarts,    . 

— 

— 

— 

11-5 

— 

99-5 

;99 

99-5 

100-7 

100 

Though  the  constituents  in  these  specimens  be  not  idendcdl, 
yet  the  ratio  between  the  atoms  of  acid  and  bases  in  each  is 
nearly  the  same.     In  the  first  specimen  analyzed  by  BerAier 

the  atoms  are 


Atonu. 


Silica, 

23-0       . 

26 

Protoxide  of  iron,  . 

4-35     . 

4*94 

Alumina, 

2-44     . 

2-77 

Magnesia, 

M2    . 

1-27 

Potash, 

0-88    . 

1 

Water, 

7-9 

9 

Very  nearly  3fS«*+2(TZ^Al+T\'K)S«*-4-MgS»*+5Aq. 

Sp.  8.  Glaucolite.^ 

This  name  has  been  given  by  M.  Bergmann  to  a  mineni 
found  by  Menge  near  lake  Baikal,  in  Siberia,  imbedded  ib 
compact  felspar,  and  gmnular  limestone. 

Colour  lavender  blue,  occasionally  passing  into  green. 

Massive,  presenting  traces  of  cleavage  parallel  to  the  tei 
of  a  rhombic  prism  of  143**  SO',  according  to  Brooke. 

Fracture  splintery;  translucent  on  the  edges;  lustre  vitrcooi 

Hardness  5  ;  specific  gravity  2*72  to  2*9* 

Constituents : — 


*  Klaproth,  Beitragc,  iv.  242.     The  specimen  was  from  Cyprat. 
f  Klaproth,  ibid.,  p.  241.     The  specimen  was  from  the  VeroneMi 
X  Klaproth,  ibid.,  p.  244.     The  specimen  was  from  East  Pmssii. 
§  Bertliier,  Memoirs,  i.  157.     The  specimen  was  from  Grermaay. 
II  Berthier,  ibid.,  p.  158.     The  specimen  was  from  the  Vo^es. 
i  Edin.  New  Jour.  iii.  385. 
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Silica, 

54-68     . 

AtOOM. 

27-29 

Alumina, 

29-77     • 

13-23 

Lime, 

1108     . 

316 

Potash, 

4-57     . 

0-76 

100-00 
This  is  nearly 

1  atom  sesquisilicate  of  potash, 
4  atoms  sesquisilicate  of  lime, 
16  atoms  sesquisilicate  of  alumina. 

Sp.  9.  Mountain  Leather. 

Tl  term  has  probably  been  applied  to  different  mineral 
es.  I  confine  it  here  to  a  mineral  which  occurs  at  Stron- 
ian,  and  which  I  subjected  to  analysis. 

Colour  light  buff. 

Composed  of  fine  threads  felted  like  a  hat. 

Feels  soft,  quite  flexible,  but  tough,  and  like  leather  in 
ippearance.  Imbibes  water  like  a  spunge^  and  then  puts  on 
rery  much  the  appearance  of  wet  leather. 

Opaque;  specific  gravity  I •834. 

Before  the  blowpipe  curls  up,  and  then  fuses  easily  into  an 
opaque  bead.  Melts  with  carbonate  of  soda  into  a  transparent 
^ellow  bead.  With  borax  fuses  into  a  colourless  transparent 
rlass. 


Its  constituents  are 

Atomf. 

Silica, 

61-650     . 

25-82     .     3M1 

Alumina, 

9-505     . 

4-22     .       508 

Lime, 

10-005     . 

2-85     .       3-43 

Magnesia, 

2065     . 

0-83     .       1 

Protox.  of  iron,  with  1 
a  little  mangan.,  5 

5-805     . 

1-28     .       1-54 

Water, 

21-700     . 

19-28     .     23-2 

100-730 
These  numbers  approach 

1 0  atoms  tersilicate  of  alumina, 

7  atoms  tersilicate  of  lime, 

8  atoms  tersilicate  of  iron, 

2  atoms  bisilicate  of  magnesia, 
40  atoms  water. 
The  formula  is  10AlS'+7CalS^+3fS'+2MgS«+40Aq. 
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Whether  the  whole  water  is  chemically  combined  or  not  is 
a  question.  But  as  the  mineral  feels  quite  dry^  and  may  be 
exposed  to  the  air  without  losing  weight,  the  probability  ii 
that  the  greatest  portion  at  least  is  in  combinatioif  with  the 
mineraL 

Sp.  10.  Pearbtone. 

This  mineral  occurs  in  great  beds  in  clay  porphyry,  and  in 
secondary  trap  rocks.  It  is  found  in  Hungary,  and  at  Cap  de 
Gate,  in  Spain,  where  it  is  associated  with  obsidian.  It  ii 
said  also  to  have  been  observed  in  Iceland,  and  at  Sandy  Brae^ 
in  Ireland. 

Common  colour  grey ;  but  it  is  said  also  to  occur  of  a  hiatk 
and  red  colour. 

It  consists  of  roundish  balls  from  one  to  two  inches  diame- 
ter, which  are  composed  of  very  thin  concentral  lAwnolbiL 
Sometimes  it  is  vesicular. 

Lustre  strongly  pearly  and  shining. 

Translucent  on  the  edges. 

Very  easily  frangible. 

Hardness  6 ;  specific  gravity  2*342.  The  specimen  tried 
was  from  Spain. 

Intumesces  before  the  blowpipe,  and  is  converted  into  a 
white  frothy-like  glass. 

Its  constituents,  by  my  analysis,  are 


Atomt, 

Silica, 

70-4 

35-2      .     40-93 

Alumina, 

11-6 

515     .       6 

Peroxide  of  iron. 

4-384     . 

0-88     .       1*02 

Lime, 

3-000     . 

085     .       0-98 

Potash, 

6-200     . 

0-86     .       1 

Water, 

4-280     . 

3-80     .       4-42 

98-864 
These  numbers  approach  very  nearly 

6  atoms  quintosilicate  of  alumina, 

1  atom  quatersilicate  of  iron, 

1  atom  quatersilicate  of  lime, 

1  atom  quatersilicate  of  potash, 

4  atoms  water. 
The  formula  is  6AlS^+Sf*+CalS*+KS*+4Aq. 
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Sp.  11.  Saussurite. 
lade,  felnpath  tenace. 

This  name  was  given  by  Saussure  Junior  to  a  mineral 

lich  Saussure  Senior  had  described  under  the  name  of 
'4 

it  occurs  usually  along  with  diallage,  constituting  a  beauti- 
ful rock,  to  which  the  name  of  dialiage  rock  has  been  given, 
[n  this  way  it  is  found  in  the  peninsula  of  the  Lizard,  in 
Cornwall.  It  exists  in  the  same  way  in  Corsica,  constituting 
he  well-known  rock  called  Verde  di  Corsica.  Its  other 
jocalities  are  very  numerous. 

Colour  various  shades  of  grey ;  that  from  the  Lizard  is 
M>mmonIy  reddish  grey.  Sometimes  it  is  bluish,  and  some- 
imes  greenish  grey. 

Texture  granular. 

Fracture  splintery  ;  very  tough. 

Translucent  on  the  edges. 

Hardness  7;  specific  gravity  2*801.  The  specimen 
examined  was  from  the  Lizard. 

Before  the  blowpipe  the  thin  edges  softened,  but  it  did  not 

elt  into  a  globule. 

The  constituents  of  the  Lizard  Saussurite,  by  my  analysis, 

e  as  follow  : — 

Atoau. 


Silica, 

82-168     . 

41-08 

.  128 

Alumina, 

5-072     , 

2-25 

.      7 

Protox.  of  iron,  with  1 
gome  manganese,  5 

2-880     . 

0-64 

2 

Lime, 

5-520     . 

1-67 

4-9 

Magnesia, 

4-520     . 

1-80 

.      5-62 

Potash,  a  trace 

10016 
These   numbers   (admitting  a  slight  excess  of  magnesia) 
ipproach  very  closely  to 

7  atoms  septisilicate  of  alumina, 
2  atoms  septisilicate  of  iron, 
5  atoms  septisilicate  of  lime, 
5  atoms  sexsilicate  of  magnesia. 
The  formula  is 

7AlS'5CalS'+2fS^+5MgS«. 
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Sp.  12.  PUchsUme, 

This  mineral  has  been  observed  only  hitherto  in  veins.  It 
occurs  in  veins  traversing  sandstone  in  the  Island  of  Amn, 
and  constitutes  that  remarkable  vein  called  the  Skuir  of 
Egg,  in  the  Hebrides.  It  is  found  in  many  other  situadom, 
both  in  Scotland  and  on  the  Continent 

Usual  colour  dark  green ;  but  it  passes  on  the  one  nde 
into  black,  grey,  and  blue ;  and  on  the  other  into  green,  brown, 
yellow,  and  red. 

It  has  never  been  observed  in  crystals.  Structure  compact, 
without  any  appearance  of  folia. 

Fracture  conchoidal,  sometimes  nearly  even. 

Lustre  resinous,  shining. 

Feebly  translucent  on  the  edges. 

Easily  frangible. 

Hardness  6*5;  specific  gravity,  by  my  trials,  from  2*388  to 
2-3604. 

Before  the  blowpipe  per  se  it  may  be  fused  into  a  globule. 

The  constituents  of  the  Arran  pitchstone,  by  my  analjaii 
are  as  follow : — 


Silica,              .  63*500  .  31-75  .  37*56 

Alumina,          .  12*736  .  5*66  •  6*73 

Lime,               .  4*460  .  1*27  .  1-5 

Protoxide  of  iron,  3-796  .  0-84  .  1 

Soda,               .  6*220  .  1*55  .  1*84 

Volatile  matter,  8*000 


98*712 
These  numbers  approach 

13^  atoms  tersilicate  of  alumina, 
4  atoms  quatersilicate  of  soda, 
3  atoms  quatersilicate  of  lime, 
2  atoms  quatersilicate  of  iron. 
The  formula  13JAlS'+4NS*+3CalS*+2fS*. 
The  nature  of  the  volatile  matter  was  not  determined.    V 
it  were  water,  as  is  most  likely,  tlie  water  will  amount  to  8j 
atoms. 

I   analyzed  a   specimen   of  dark  green   pitd        e  fi 
Saxony,  the  specific  gravity  of  which  was  2*3604. 
stituents  were 
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AtaM. 

Silica, 

73*100    . 

86*65 

Alumina, 

18*560    . 

6-02 

Protoxide  of  iron, 

0-864    . 

0*19 

Lime, 

1-484    . 

0-42 

Soda,                 . 

6-320    . 

1*58 

Water, 

4-724    • 

4-2 

S9S 


100-042 
T         constituents  do  not  agree  with  those  in  the  Amm 
c    tone,  showing  that  the  constitution  of  the  mineral  is  not 
%  the  same.     The  Saxon  pitchstone  is  composed  of 
8  atoms  quatersilicates  of  alumina, 

1  atom  sezsilicates  of  iron,  lime,  and  soda, 

2  atoms  water. 

The  formula  is  3AiS«+(iVf+AC+A^)S'+^M* 


Sp.  13. 

This  mineral  was  named,  as  Pliny  informs  ns,  from  a 
RcNnan  called  Obsidius,  who  first  brought  it  from  Ethiqiia. 
[  hare  a  specimen  which  Mr.  Salt  brought  from  Abjrssinia, 
btless  the  same  locality  from  which  Obsidius  got  it.     It 
I  in  Iceland,  and  from  Sir  George  Mackeniie's  obser- 

m  seems  to  constitute  part  of  a  stream  of  lava  from  a 

It  is  found  in  Hungary  and  the  Grecian  Islands. 
[       e  specimens  from  Mexico,  and  many  other  localities  are 

fll  known. 

Colour  velvet  black,  but  when  in  very  thin  layers  it  has  a 
>rownish  cast 

Never  crystallized ;  has  exacdy  the  iq[>pearanee  of  a  mass 

opaque  glass. 

Fracture  conchoidaL 

Lustre  vitreous,  splendent 

Breaks  into  very  sharp  edged  fragments. 

Translucent  on  the  edges. 

Easily  frangible ;  streak  grey. 

Hardness  6*5 ;  specific  g^vity  of  a  specimen  firom  Iceland, 
by      '  trials,  2*363 ;  of  a  specimen  from  Mexico  2-S72. 

J     fore  the  blowpipe  per  se  it  melts  into  a  vesicular  glass, 

lally  very  bulky.     The  colour  is  white  or  grey. 

1  analyzed  two  specimens,  the  first  from  Iceland,  the  second 
from  Mexico.     The  constituents  were. 
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Silica, 

Protoxide  of  iron, 
Alumina,  • 
Soda,        •         • 
Lime, 
Water,     . 

Mean. 

AtomiL 

84-000 
5-012 
4-G40 
3-552 
2-392 

82-776 
5-916 
2-948 
5-510 
2-444 
0300 

83-388 
5-464 
3-794 
4-531 
2-418 
0-150 

41-69 
1-21 
1-69 
MS 
0-68 

34-4 

I 

W 
0-93 
0-56 

99-596  .99-894 

These  results  do  not  absolutely  agree,  yet  they 
an  approach  to  a  chemical  constitution.  They  oorr 
with 

3  atoms  novisilicate  of  alumina, 
2  atoms  novisilicate  of  soda, 
2  atoms  novisilicate  of  iron, 
1  atom  novisilicate  of  lime. 
The  formula  is  3AlS»+2NS»+2fS<>+CalS». 
But  the  specimen  of  obsidian  from  Pasco,  in   Coli 
analyzed  by  Berthier,  differs  exceedingly  from  my  n 
He  obtained* 


Silica, 

69-46     . 

34-73 

Atonu. 

.     2918     . 

.    » 

Potash,     . 

7-12     . 

119 

1 

1 

Soda, 

508     . 

1-27 

1-06    . 

1 

Lime, 

7-54     . 

2-15 

1-8 

,      8 

Magnesia, 

2-60     . 

1-04 

0-87     . 

1 

Alumina, 

2-60     . 

115 

1 

I 

Peroxide  of  iroi 

n,         2-60     . 

0-52 

Volatile  matter, 

0-30 

97-30 
This  approaches  nearest  to 

2  atoms  quintosilicate  of  lime, 
1  atom  quintosilicate  of  potash, 
1  atom  quintosilicate  of  soda, 
1  atom  quintosilicate  of  magnesia, 
1  atom  quintosilicate  of  alumina. 
It  is  obvious  from  this  that  obsidian  is  not  a  true  ehemicil 
compound. 


*   Ann.  des  Mines  (third  scries),  v.  643. 
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How  for  the  sptuimdite  of  Breitbaupt  agrees  with  obsidian 
kas  Dot  been  determined  by  analysis,  but  there  is  a  consider- 
able resemblance  in  the  characters  of  the  two.  It  occurs  at 
Glashutte,  near  Schemnitz,  in  Hungary,  imbedded  in  pearl- 
stone,  and  at  Spechtshausen,  near  Tharand,  in  Saxony,  im- 
bedded in  pitchstone. 

Colour  various  shades  of  brown  and  grey. 

Imbedded  in  spheroidal  masses.  Surface  of  some  of  them 
smooth,  of  others  rough. 

Fracture  conchoidal. 

Translucent  on  the  edges;  opaque. 

Brittle. 

Hardness  7*25.     Specific  gravity  2*416  to  2*452. 

Before  the  blowpipe  it  is  almost  infusible,  on  the  edges 
becomes  covered  with  a  sort  of  enameL* 

We  have  now  finished  the  description  of  those  minerals 
which  contain  alumina  as  an  essential  constituent,  and  in 
which  the  other  essential  constituents  are  those  bases  which 
bare  been  already  described,  with  the  exception  of  oxide  of 
iron,  which  is  a  substance  so  generally  distributed  through 
nature  that  but  few  minerals  are  found  which  contain  no  trace 
of  it  The  aluminous  minerals  which  we  have  described 
amount  to  no  fewer  than  143  species,  while  the  species 
belonging  to  ammonia,  potassium,  sodium,  lithium,  barium, 
Strontium,  calcium,  and  magnesium,  taken  together,  amount 
only  to  86.  Those  belonging  to  glucinum,  yttrium,  cerium, 
lirconium,  and  thorium,  are  much  less  numerous.  Thus  the 
q>ecies  of  minerals  belonging  to  the  genus  aluminum,  con- 
•iderabiy  exceed  the  species  belonging  to  the  thirteen  kindred 
bases.  We  shall  find  iron  ranking  next  after  aluminum  in  the 
aumber  of  its  species,  as  it  is  also  next  it  of  all  the  bases  in 
tbe  universality  of  its  distribution. 

GENUS  X. — GLUCINUM. 

The  remarks  made  upon  aluminum  at  the  beginning  of  the 
l^st  genus,  apply  equally  to  glucinum.  It  has  never  been 
KKiet  with  in  the  metallic  state,  but  only  in  the  state  of  the 
^hite  oxide,  or  earth,  known  by  the  name  of  glucina.  The 
dumber  of  species  belonging  to  this  genus  being  only  four, 
E^o  subdivision  of  them  is  necessary.     They  are  all  (except 

*  Set.'  Rreithaupt'f  VoUtandige  CharakterxsHk  des  Minerai'Sysiems, 
F*.  179. 
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the  first)  double  salts;  the  second  and  third  consist  of 
bases  united  each  to  alumina,  which  acts  in  it  the  part  of 
acid. 

Sp.  1.  Phenakiie. 

This  mineral  has  been  lately  discovered  hj  Noi; 
in    specimens  from    the    Uralian    mountainsy         ki      i 
emerald.     It  occurs  imbedded  in  mica  slate.     Fn    t      e 
nal  characters  it  was  considered  as  rhomboidal  q      tz,  I 
behaviour  before  the  blowpipe  proved  it  to  be  so     ith 
It  was  not  fusible  per  se,  did  not  form  a  trans]  | 

with  carbonate  of  soda,  and  was  difficultly  fuai     e  in  I     i 
and  biphosphate  of  soda. 

It  occurs  in  flat  colourless  rhomboids,  similar  to 
crystals  of  calcareous  spar  near  Freiberg. 

The  primary  form  is  a  rhomboid,  the  faces  of 
inclined  to  each  other  at  angles  of  1 15^  2!y,  and  64*  SVi 
the  edges  and  angles  of  which  are  generally  replaced  b] 
gent  planes. 

Texture  foliated  in  the  direction  of  the  large  c 
the  faces ;  cross  fracture  similar  to  that  of  quarts. 

Somewhat  harder  than  quartz,  and  not  attacked  by 

Lustre  vitreous. 

Specific  gravity  2'969. 

Unaltered  per  se  before  the  blowpipe;  fi     s 
into  a  transparent  glass ;  with  biphosphate  of  i 

with  difficulty,  leaving  a  silica  skeleton;  with  <     fa 
soda  it  gives  only  a  white  enamel. 

Its  constituents,  determined  by  the  analysis  of  ! 
were: 


At 

Silica,  .         55-14     .     27-57     .     Ml 

Glucina,         .  44*47     .     13*68     .     1 

Magnesia  and  alumina,    trace 


99-61 
It  is  therefore  a  bisilicate  of  glucina. 
Nordenskibid  named  it  from  fsrai^  a  deceiver^  becnieit 
had  been  mistaken  for  quartz.* 

Sp.  2.  Euclase.f 
This  mineral  was  first  brought  from  Peru,  by  JD 

*  PoggendorPs  Annalen,  xixi.  57. 

f  From  ttf  and  Kkat,  to  break,  because  it  is  easily  broken. 
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about  the  end  of  the  eighteentli  century.  It  was  found  after- 
wards in  the  mining  district  of  Villa  Rica,  in  Brazil.  It 
occurs  there  in  a  chlorite  slate  resting  on  sandstone,  and  is 
associated  with  topaz. 

Colour  mountain-green,  passing  into  blue  and  white ;  always 
pale ;  streak  white. 

Always   in  crystals;    the    primary 
form  is  a  right  oblique  angled  prism. 

M  on  T  130^  52' 
It  cleaves  easily  parallel  to  the  plane 
P,  the  edges  X  are  usually  replaced 
by  three  different  planes.  The  other 
terminal  edges  of  the  prism,  and  also 
Ae  lateral  edges  are  frequently  re- 
placed also,  so  that  its  common  form  is  that  of  a  fourteen- 
aided  prism,  terminated  by  thirty-two  facets,  disposed  in  four 
langes. 

Fracture  perfect  conchoidal,  and  very  easily  obtained,  for 
tbe  mineral  is  very  easily  frangible.  Hence  the  name  euclase, 
imposed  by  Hauy,  which  signifies  easily  broken. 

Lustre  vitreous,  splendent. 

Transparent  or  semitransparent 

Hardness  7*5 ;  specific  gravity,  as  determined  by  Haidinger, 
S*098.  Mr.  Wilson  Lowry  found  it  2-907,  Hauy  gives  the 
specific  gravity,  on  the  authority  of  the  School  of  Mines, 
8*0625. 

Before  the  blowpipe  it  fuses  into  a  white  enamel,  but  re- 
quires a  strong  heat.  In  borax  it  dissolves  slowly  and  with 
effervescence,  into  a  colourless  glass.  In  biphosphate  of  soda 
it  is  decomposed  with  strong  effervescences,  leaving  a  silica 
skeleton,  which  is  whiter  than  common.  With  a  small  quan- 
tity of  carbonate  of  soda  it  fuses  into  a  white  bead;  with  a 
greater  quantity  it  gives  a  transparent  glass,  which  becomes 
opaque  on  cooling. 

Vauquelin  analyzed  it,  and  detected  in  it  silica,  alumina, 
glucina  and  oxide  of  iron.  But  he  sustained  a  loss  of  28 
per  cent.,  and  his  specimen  was  too  small  to  permit  a  repeti- 
tion of  the  analysis.*  It  was  afterwards  analyzed  with  much 
care  by  Berzelius,  who  published  the  result  of  his  experi- 
ments in  1819.     It  is  as  follows  :f 

•  Jour,  dcs  Mines,  x..  Iv.  509. 

t  Kong.  Vet.  Acad.  Handl.,  1819,  p.  136. 
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AUmml 

Silica,     . 

43-22     • 

21-61     .     3-22 

Alumina, 

30-56    . 

13*58     .     2-02 

Glucina, 

21-78 

6-70     .     1 

Peroxide  of  iron, 

2-22     . 

0*44     .     0*06 

Peroxide  of  tin, 

0-70     . 

0-07 

98-48 
It  is  obviously  a  compound  of 

2  atoms  silicate  of  alumina, 
1  atom  silicate  of  glucina, 
with  a  little  silicates  of  iron  and  tin. 
The  formula  is  2A1S+GS. 

Sp.  3.  Emerald* 

Beryl,  aquamarine,  agustite. 

The  finest  specimens  of  the  emerald  come  from  Peru.  ' 
present  mine  is  situated  in  the  valley  of  Tanca,  in  Santm  Fei 
between  the  mountains  of  New  Granada  and  PopayiB. 
Emeralds  occur  there,  according  to  Humboldt,  in  veins  traveit- 
ing  hornblende  slate,  clay  slate,  and  granite.  The  aociesti 
procured  their  emeralds  from  Egypt,  but  of  late  yean  tbej 
have  been  discovered  in  Mount  Zlalora,  in  Upper  i^ypti 
where  they  occur  in  granite  and  mica  slate.  In  Siberia,  ^ 
mineral  occurs  in  the  granite  district  of  Nertschinsk,  and  in  tke 
Uraliun  and  Altai  mountains.  It  has  been  found  in  ComwiD 
by  Mr.  A.  R.  Barclay,  crystallized  in  a  dark  grey  quarti  wall  of 
a  vein  traversing  the  granite  and  slate  of  St.  Michael's  Mooot* 
They  have  been  found  also  in  Scotland,  at  Kinloch  Raimodi 
and  Cairngorm,  and  it  is  said  also  in  Rubislaw  quarry,  Mir 
Aberdeen.  They  occur  in  the  beautiful  crystallized  gnoite 
of  the  Morne  mountains  in  Ireland.  Fine  specimens  are  met 
with  in  the  county  of  Wicklow,  and  in  the  mountains  above 
Dundrum.  There  are  various  localities  in  Germany,  Swedes 
and  North  America,  not  to  mention  Brazil,  where  it  is  iomi 
in  the  sand  of  rivers. 

Colour  emerald  green,  passing  into  blue,  yellow  and  i 
The  bright  green  variety  is  called  emerald,  while  all  the  j 
varieties  are  denominated  beryl.     Streak  white. 

Sometimes  it  occurs  massive,  but  most  commonly  cr 
lized.     The  primary  form  is  the  regular  six-sided  pr 
terminal  edges  and  angles  of  which  are  usually  i  ^J 

*  Annals  of  Philosophy  (second  series),  x.  383. 
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aogent  planes.     The  crystals  are  frequently  very  large,  even 

foot  in  length. 

Fracture  conchoidal  uneven. 

Lustre  vitreous.     Hardness  7*5  to  8. 

Specific  gravity  of  an  emerald  variety  determined  by  Hai- 
dinger,  2-732;  of  an  apple  green  variety,  2-678,  I  found 
ihat  of  some  small  emeralds  from  Brazil  2*580. 

Before  the  blowpipe  the  edges  are  rounded,  and  a  shapeless 
resicular  scoria  is  produced.     It  fuses  with  borax. 

The  following  table  exhibits  the  constituents  of  this  mine- 
ral, according  to  the  best  analysis  hitherto  made  : 


Silica« 

* 

• 

t 

+ 

t 

§ 

64.5 

68 

68-5 

66-45 

68-85 

66-858 

Alamina,    . 

16 

15 

15-75 

16-75 

17-60 

18*406 

Glodna, 

13 

14 

12-5 

15-50 

1818 

12*586 

Oxide  of  chromium,     . 

3-25 

— ~ 

0-3 

^— 

„,^ 

_ 

Peroude  of  iron. 

— 

1 

1 

0-60 

0-72 

2-002 

Oxide  of  columbium,    . 

—m 

_— 

— 

.^ 

0-27 

... 

Lime, 

1-6 

2 

0^25 

—m 

, 

— 

Water, 

2 

— 

— 



— 

— 

100-85 

100 

98-3 

99-3    ;  100-07  «9-802 

1 

1  se  results  approach  each  other  so  closely  as  to  leave  no 
h      t  a     ut  the  chemical  constitution,  and  the  purity  of  the 

d  examined  by  the  different  experimenters.    My  ana- 

]       gives  the  following  atomic  numbers: 

Atonu. 

Silica,        .         33-43  .  8*68 

Alumina,    .  8-18  .  2*12 

Glucina,     .  3*85  .  1 

The  mean  of  all  the  analyses  gives 

Atom*. 

Silica,       .         6711     .     33-55 
Alumina,  1658     .       7-36 

Glucina,  .  13*44     .       4*1 

*  Vauquelin,  Jour,  dcs  Mines,  No.  xxxviii.  98,  and  xliii.  563.  The  first 
ipectmen  was  an  emerald  from  Peru,  the  second  a  beryl. 

f  Klaproth,  Beilrage,  iii.  219  and  226.  The  first  specimen  an  emerald, 
the  second  a  beryl. 

X  Berzelius,  Afhandlingur,  iv.  192.  The  specimen  was  from  Brodbo,  in 
Sweden. 

§  By  my  analysis.  The  specimen  was  a  Siberian  beryl.  The  iron  was 
icattered  through  the  ^tone  in  small  rifts,  and  must  therefore  be  considered 
M  arndcntal. 
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There  is  an  excess  of  alumina,  and  a  deficiency  of  silica  in 
my  analysis.  But  there  is  an  excess  in  the  others.  The 
constitution  of  emerald  is  obviously 

2  atoms  tersilicate  of  alumina, 
1  atom  tersilicate  of  glucina. 
The  formula  is  2A1S'+GS^ 

Sp.  4.  ChrysoberyL 

Cymophane. 

This  mineral  occurs  in  greatest  abundance  in  Brazil,  where 
it  is  accompanied  by  topazes  in  the  alluvial  soil.  In  Ceylon 
it  has  been  observed  in  the  sand  of  rivers.  It  is  met  with  at 
Nerbschink,  in  Siberia,  but  the  nature  of  its  repository  in  that 
quarter  is  unknown.  At  Hoddam,  in  Connecticut,  it  occurs  in 
granite. 

Colour  asparagus  green,  passing  into  greenish  white,  olire 
green,  and  yellowish  grey.  When  viewed  in  a  direction 
perpendicular  to  the  base  of  the  primary  prism,  it  shows  a 
bluish  opalescence.     Streak  white. 

It  occurs  in  irregular  grains,  roundish  pieces  and  in  crys- 
tals. The  primar}'  form  is  a  right  rectangular 
prism.  Sometimes  the  base  P  is  replaced  by 
two  planes,  produced  by  decrements  on  the 
edges  X. 

Sometimes  the  edges  and  the  prism  are  re- 
placed by  one  or  more  planes,  making  the  prism  8  or  12-fiided. 
In  such  cases  the  prism  is  terminated  by  a  six-sided  or  eight- 
sided  irregular  pyramid. 

Lustre  vitreous. 

Transparent  to  translucent. 

Cross  fracture  conchoidal.  Splits  easily  parallel  to  the 
face  M. 

Hardness  8*5;  specific  gravity,  according  to  Haidinger, 
3*754.  Seybert  found  that  of  the  Hoddam  variety  from 
3*508  to  3*597.  I  found  picked  specimens  of  the  Braal 
variety  to  vary  from  3-7112  to  8*733. 

Does  not  melt  before  the  blowpipe  per  se,  nor  can  it  be 
fused  along  with  carbonate  of  soda.  With  borax  and  biphot- 
phate  of  soda  it  fuses  perfectly,  but  not  without  a  good  deal 
of  difficulty. 

Chrysoberyl  was  analyzed  long  ago  by  Klaproth,  iHio 
obtained 


CHRYSOBERYL. 

Alumina,     • 

• 

71-5 

Silica, 

• 

18 

Lime, 

• 

6 

Oxide  of  iron, 

• 

1-5 
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97» 
Arfvedson  analyzed  it  in  1822,  and  obtained 

Alumina,  .         81*43 

Silica,        .         .         18-73 


looiet 

But  he  seems  to  have  taken  for  silica  the  portion  of  matter 
lefty  when  the  mineral  was  heated  with  caustic  potash  and 
digested  in  muriatic  acid.  This  was  rather  unaccountable 
both  in  him  and  Kiaproth,  as  the  difficulty  of  dissolving  the 
mineral  might  have  suggested  the  suspicion  that  it  had  not 
been  completely  decomposed.  Seybert  analyzed  chrysoberyl 
in  1824,  and  made  the  important  discovery  that  it  contains 
gindna.  The  following  table  exhibits  the  result  of  his  ana- 
lyses:( 


Alumina, 

73-60     . 

68-666 

Glucina, 

15-80     . 

16-000 

Silica, 

400     . 

5-999 

Protoxide  of  iron, 

3-38     . 

4-733 

Oxide  of  titanium, 

100     , 

2-666 

Moisture, 

0-40     . 

0-666 

9818  98-730 

After  seeing  Seybert's  analyses,  I  made  three  successive 
analyses  of  the  Brazilian  chrysoberyl,  and  Dr.  Thomas  Muir, 
at  that  time,  in  my  laboratory,  made  another.  Our  results 
almost  coincided.     The  following  table  shows  them : 

AtOBU. 

Alumina,                  76-752  .  34-11 

Glucina,                  17-791  .  5-47 

Protoxide  of  iron,     4*494  .  1 

Volatile  matter,        0*480  . 


99-517 


This  constitutes 


•  Beitrage,  i.  102.  f  Kong.  Vet.  Acad.  Haudl..  1822,  p.  90. 

t  Silliman's  Jour.  viii.  109.  The  first  specimen  was  from  Hoddam,  the 
second  from  Brazil. 

I.  2d 
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5^  atoms  sexaluminate  of  glucina, 
1  atom  aliiminate  of  iron. 

The  formula  is  5jGAl<J+fAl. 

I  did  not  examine  whetlier  the  volatile  matter  was  pure 
water.  Its  quantity  was  so  small  that  I  conceive  it  could 
have  been  nothing  else  but  hygrometrical  water,  mechanically 
lodged  in  the  powder  of  the  mineral. 

Besides  these  three  species,  there  are  other  three  minerals 
which  contain  a  notable  quantity  of  glucina  as  an  essential 
constituent.  These  are  gadolinUe,  pyrochlore  and  helvine. 
The  first  two  of  these  belong  to  the  next  genus.  The  last 
will  be  described  under  the  genus  manganese. 

GENUS  XI. — YTTRIUM. 

Yttrium  bears  so  close  a  resemblance  to  glucinum  in  many 
of  its  properties,  that  we  need  not  be  surprised  to  find  it  fol- 
low the  same  law  in  the  manner  in  which  it  occurs  in  the 
mineral  kingdom.  It  has  never  been  found  in  any  other  state 
than  that  of  the  oxide,  or  earth  called  yttria.  It  is  found  in 
combination  with  phosphoric  acid,  with  columbic  acid,  and 
with  silica ;  so  that  in  the  mineral  kingdom  it  always  acts  the 
part  of  a  base. 

The  number  of  species  belonging  to  this  genus  is  so  small 
that  no  subdivision  is  necessary. 

Sp.  1.  Phosphate  of  Yttria, 

Thorina. 

This  mineral  was  discovered  in  the  neighbourhood  of  Lio- 
disnas  in  Norway,  by  Mr.  Tank,  in  a  coarse  grained  g^ranite, 
along  with  another  mineral  resembling  orthite.  It  was  at  first 
taken  for  a  zircon  from  its  colour  and  appearance.  Its  nature 
was  determined  by  Berzelius,  to  whom  specimens  of  it  had 
been  sent. 

Colour  yellowish  brown,  very  similar  to  that  of  the  Frede- 
rikvorn  zircons,  for  which  on  that  account  it  was  taken. 

Form  irregular;  but  it  has  been  observed  crystallized  in 
octahedrons  with  a  square  base ;  the  pyramids  usually  sepa- 
rated by  a  very  short  prism.* 

Foliated  with  cleavages  in  more  than  one  direction. 

Cross  fracture  uneven,  splintery. 

*  Haidin<;er,  Ann.  dcs  Mines  (2d  series),  iii.  2231. 
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Dull  externally.  Foliated  fracture  resinous,  cross  fracture 
fatty. 

Translucent  when  in  thin  splinters. 

Easily  scratched  by  the  knife.  Hardness  4*25;  specific 
gravity  4'5577. 

Before  the  blowpipe  it  behaves  very  like  phosphate  of  lime. 
Per  se  it  is  infusible,  but  becomes  darker  coloured.  When 
heated  in  a  tube  it  gives  out  no  water.  With  borax  it  dis- 
solves slowly  into  a  colourless  glass,  which  by  flaming  can  be 
rendered  milk-white,  and  which  when  fully  saturated  becomes 
white  on  oooling.  With  biphosphate  of  soda,  it  dissolves  with 
great  difficulty  into  a  clear  colourless  glass.  This  constitutes 
die  great  distinction  between  phosphate  of  yttria  and  phos- 
phate of  lime,  the  latter  fusing  very  easily  with  the  phosphoric 
salt.  With  carbonate  of  soda  it  gives,  with  a  strong  efferves- 
cenee,  a  light  grey  infusible  slag.  With  boracic  acid  it  dis- 
aolves  wiUi  difficulty,  but  gives,  with  the  addition  of  iron, 
plMsphuret  of  iron  in  abundance. 

In  acids  it  is  quite  insoluble. 

Its  constituents,  as  determined  by  Berzelios,*  are  as  fot' 
low: 

'  Atoma. 

Phosphoric  acid,t     .         33-49     .       7-44     .     1 
Yttria,  .         .         62-58     .     1138     .     1-52 

Diphosphate  of  iron,  3*93 


100*00 
It  is  obviously  a  compound  of  1  atom  phosphoric  acid  and 
1  j  atom  yttria,  or  a  subsesquiphosphate  of  yttria.     The  for- 
mula is  Y>*P. 

Sp.  2.   YttrotarUalite. 
Of  this  mineral  there  are  three  subspecies,  differing  from 
each  other  in  the  proportion  of  yttria  which  they  contain. 

Subsp.  1.  Black  Yttrotantalite. 

Dicolumbate  of  yttria. 

This  mineral  occurs  at  Ytterby,  in  a  rock  composed  of  red 
felspar  and  mica,  in  pieces  never  exceeding  the  size  of  a 


*  Kong.  Vet.  Acad.  Handl.,  1824,  p.  334,  and  Annals  of  Philosophy 
(2d  series),  xn.  116. 
t  With  a  little  fluoric  acid. 
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hazel  nut,  but  sometimes  exhibiting  the  rudiments  of  a  crys- 
tallized form. 

Colour  black ;  powder  grey. 

Structure  foliated. 

Lustre  metallic. 

Opaque. 

Hardness  5*5 ;  specific  gravity  5*395. 

Before  the  blowpipe  decrepitates  feebly  and  becomes  dark 
brown,  but  does  not  fuse  per  se.  When  a  piece  is  heated  to 
redness,  the  colour  often  becomes  unequal,  and  some  portions 
remain  quite  black;  showing  that  the  constituents  are  un* 
equally  distributed.  It  dissolves  with  difficulty  in  biphosphate 
of  potash,  and  the  bead  is  either  colourless  or  yellowish.  If 
additional  portions  of  the  mineral  be  added  while  the  heat  ii 
continued,  a  saffron  coloured  glass  is  obtained,  which  becomes 
at  last  opaque.  A  white  matter  continues,  which  does  not 
dissolve  in  the  glass.  In  borax  it  dissolves  with  more  ease. 
The  glass  is  colourless  or  yellowish,  but  becomes  opaque  dur^ 
ing  the  cooling ;  or,  if  the  portion  of  the  mineral  be  small,  it 
remains  transparent,  but  becomes  white  and  muddy  when 
heated  anew.  With  carbonate  of  soda  it  fuses  with  effenre^ 
cence ;  after  which  the  alkali  is  absorbed  by  the  charcoal,  and 
leaves  a  white  mass,  which  is  no  farther  altered. 

Insoluble  in  acids. 

It  is  most  easily  distinguished  from  gadolinite  by  its  be- 
haviour with  borax.  Gadolinite,  when  heated  with  boras, 
becomes  dark  green,  or  almost  black. 

Its  constituents,  according  to  the  analysis  of  Benelins,* 
are  as  follow : 

AtOOHL 


Columbic  acid, 

57-00     . 

,    2-21 

.     4-17 

Tungstic  acid, 

8-25     . 

0-5S 

.     1 

Yttria, 

20-25 

.     3-68 

.    6-94 

Lime, 

6-25     , 

.     1-78 

.    S«35 

Peroxide  of  iron,     . 

3-50 

.    0-70 

.     l-SS 

Oxide  of  uranium, 

0-50    . 

,     0-017 

.     0-OS 

95-75 
In  what  way  these  constituents  are  united  in  the  mineral,  it 
is  impossible  to  say.     The  atoms  of  the  bases  are  rather  more 
than  double  those  of  the  acids,  so  that  the  constituents  most 

*  Afhandlingfar,  ir.  268. 
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be  in  the  state  of  disalts.     The  numbers  approach  nearest  to 

5  atoms  dicolumbate  of  yttria, 

1  atom  dicolumbate  of  iron, 

4^  atoms  tristungstate  of  lime. 
But  a  more  accurate  analysis  would  be  requisite  before  the 
chemical  constitution  of  this  mineral  could  be  considered  as 
settled. 

Subsp.  2.    Yellow  Yttrotantalite. 

Triscolumbate  of  yttria. 

This  mineral  is  met  with  at  Ytterby,  in  thin  irregular  layers, 
between  felspar.  Sometimes  also  in  grains,  the  largest  of 
which,  according  to  Berzelius,  does  not  exceed  a  peppercorn 
in  size. 

Colour  yellowish-brown,  in  some  cases  inclining  somewhat 
to  green.  Generally  striped  with  greenish  stripes  or  flakes. 
Powder  white. 

Foliated  with  only  one  cleavage;  cross  fracture  uneven. 

Lustre  of  the  plates  resinous,  of  the  fracture  vitreous. 

About  the  hardness  of  crown  glass ;  opaque. 

Specific  gravity,  as  determined  by  Ekeberg,  5'882. 

Before  the  blowpipe  it  does  not  fuse,  but  decrepitates  feebly, 
and  changes  its  colour  to  straw  yellow.  If  a  grain  of  the 
mineral  be  laid  upon  a  pearl  of  biphosphate  of  soda,  and  a 
good  reducing  flame  be  applied,  a  portion  is  dissolved,  leaving 
a  silica  skeleton,  which  is  taken  up  by  the  glass  with  extreme 
difficulty.  On  cooling,  the  bead  (before  yellow)  becomes 
colourless,  and  gradually  cracks  in  different  directions,  show- 
ing a  weak,  but  pure  green  colour.  When  the  mineral,  in 
powder,  is  laid  on  biphosphate  of  soda,  and  a  good  reducing 
heat  applied,  the  whole  fuses  into  a  muddy  glass,  green  while 
hot,  but  assuming,  on  cooling,  a  weak  rose-red  colour,  and 
becoming  opaque.  This  last  phenomenon,  proceeding  from 
the  presence  of  tungstate  of  iron,  is  not  constant.  In  borax 
it  fuses  in  the  reducing  flame,  to  a  clear  yellow  glass,  becom- 
ing still  more  yellow  on  cooling.  When  the  bead  is  again 
gently  heated,  and  then  left  to  cool,  it  becomes  milk-white. 
It  is  not  attacked  by  carbonate  of  soda. 

Insoluble  in  acids. 

Its  constituents,  by  Berzelius's*  analysis,  arc  : 

•  At'haiKlliiiL'iii,  i\.  '111. 
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AtonuL 

Columbic  acid, 

60-124     . 

2-33 

Yttria, 

29-780     , 

,     5-41 

Lime, 

0-500     , 

,     014 

Oxide  of  uranium, 

6-622     , 

,     0-24 

Peroxide  of  iron,     . 

1155     , 

,     0-23 

Tungstie  acid  with  tin, 

1-044     . 

.     0-06 

99-225 
The  atoms  of  bases  amount  nearly  to  three  times  as  many 
as  the  atoms  of  acids.     Hence  the  bases  are  in  the  state  of 
trisalts. 

The  preceding  numbers  agree  very  nearly  with 
9  atoms  triscolumbate  of  yttria, 
1  atom  triscolumbate  of  lime,  uranium  and  iron. 


Subsp.  3.  Brownish-black  Yttrotantalite. 

This  mineral  occurs  mixed  with  the  yellow  yttrotantalite 
in  thin  plates,  or  very  rarely  in  grains,  which  show  no  mait^s 
of  crystallization. 

Colour  black,  \vith  a  very  slight  shade  of  brown;  powder 
white. 

Fracture  fine  granular. 

Lustre  between  vitreous  and  resinous. 

When  in  thin  layers  translucent;  almost  colourless  by 
transmitted  light,  or  only  slightly  yellowish. 

As  hard  as  the  other  two  subspecies. 

Specific  gravity  not  determined,  but  heavy. 

Does  not  fuse  before  the  blowpipe,  but  decrepitates  weakly^ 
and  becomes  light  yellow.  With  biphosphate  of  soda  it  ex- 
hibits the  same  phenomena  as  the  yellow  yttrotantalite,  with 
this  difference,  that  the  colour  is  a  weaker  green,  and  that  the 
red  colour  cannot  be  produced  when  pure  pieces  are  em* 
ployed,  without  the  saturated  glass  bead  becoming  opaque^ 
and  slightly  greenish-grey.  With  borax  it  gives  a  clear 
yellow  glass,  which  with  a  greater  addition  becomes  opaqoe 
and  yellowish-brow]i.  It  does  not  fuse  with  carbonate  of 
soda. 

It  is  not  attacked  by  acids. 

Its  constituents,  <is  determined  by  Berzelius,  are  as 
follow : 


FEKGUSONITE. 

AtOBU. 

Columbic  acid, 

51-815     , 

2-01 

Yttria, 

38-515     , 

.     700 

Lime, 

3-260     . 

.     0-93 

Oxide  of  uranium, 

Mil     , 

0-04 

'1  ungstic  acid  with  tin. 

2592     . 

.     016 

Peroxide  of  iron,     . 

0-555 

,     Oil 
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The  atoms  of  bases  are  four  times  as  numerous  as  ihose  of 
the  acid&     The  constitution  of  the  mineral  seems  to  be 
7  atoms  tetracolumbate  of  yttria, 
1  atom  tetracolumbate  of  lime,  uranium,  and  iron, 
0*16  atom  tungstate  of  lime. 
Doubtless  the  tungstate  of  lime  is  accidental     This  remark 
probably  applies  to  all  the  three  subspecies  of  yttrotantalite. 

Sp.  3.  Fergusonite.* 

This  mineral  was  discovered  by  Sir  Charles  Giesecke  at 
Kikertaursak,  near  Cape  Farewell,  in 
East  Greenland,  where  it  is  found  in 
imbedded  groups  and  single  crystals, 
in  white  quartz.  It  was  first  distin- 
guished as  a  peculiar  species,  and  de-  / 
scribed  by  Mr.  Haidinger.t  V 

Colour  dark  brownish-black ;  but  in 
very  thin  scales  it  appears  of  a  pale 
liver-brown,  or  yellowish-brown  colour, 
and  is  translucent  In  large  crystals  it 
becomes  opaque;  streak  pale  brown. 

It  occurs  frequently  crystallized,  and 
the  primary  form,  according  to  Haidin- 
ger,  is  an  octahedron,  whose  faces  are 
isosceles  triangles,  the  terminal  edges 
of  the  pyramids  being  100®  28',  and 
their  lateral  edges  128°  27'.  The  most 
common  crystal  is  that  represented  in 
the  margin.  There  is  a  short  prism 
interposed  between  tlie  two  pyramids, 
and  the  pyramid  terminates  in  another  \    / 

more  acute  four  or  eight-sided  pyramid,  ^  — ^ 

truncated  at  the  summit. 
•  Named  in  honour  of  Mr.  Fergiuon,  of  Raith.        f  Edio.  Truiuj.  x.  274 
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Brittle;  hardness  5*75;  specific  gravity,  as  determined  by 
Dr.  Turner,  5-800 ;  by  Mr.  Allan  5*83a 

When  heated  in  a  glass  tube  it  gives  out  a  little  water, 
becomes  first  darker,  and  then  light  yellow*  It  is  infusible 
per  se  before  the  blowpipe  on  charcoal.  In  borax  it  dissolves 
with  difficulty.  The  glass,  while  hot,  has  a  yellow  colour; 
but  a  white  portion  remains  undissolved.  The  saturated  glassy 
by  flaming,  becomes  opaque,  and  assumes  a  dirty  yellowish- 
red  colour.  With  biphosphate  of  soda  it  dissolves  slowly,  the 
undissolved  portion  remaining  white.  The  glass  in  the 
oxidizing  flame  becomes  yellow ;  in  the  reducing  flame  it  is 
colourless,  or,  when  fully  saturated  with  the  mineral,  inclin- 
ing to  red.  With  carbonate  of  soda  it  is  decomposed,  and 
fuses,  leaving  a  reddish  slag. 

Its  constituents,  as  determined  by  the  analysis  of  Mr.  Victor 
Hartwall,*  are  as  follow : 


Columbic  acid. 

47-76     , 

.     1-85 

Yttria, 

41-91     , 

,     7-62 

Protoxide  of  cerium, 

4-68     . 

,     0-72 

Zirconia, 

302     . 

0-80 

Oxide  of  tin. 

too 

.    010 

Oxide  of  uranium, 

0-95     . 

.     0-03 

Peroxide  of  iron, 

0-34    , 

.     0-07 

99-65 
Tiie  atoms  of  bases  are  almost  five  times  as  nameroat  as 
tliose  of  the  acids  (including  the  peroxide  of  tin).     The  con- 
stitution of  the  mineral  agrees  best  with  the  following  numbers: 
4,V  atoms  pentacolumbate  of  yttria, 

1  atom  pentacolumbate  of  cerium,  zirconia,  uranium  and  iron. 
But  the  probability  is,  that  all  these  constituents  are  not  in 
chemical  combination. 

Sp.  4.  Gadolinite.'\ 

This  mineral  was  first  observed  by  Captain  Arbenins  in 
the  quarry  at  Ytterby,  about  three  Swedish  miles  from  StoA' 
holm,  where  a  white  felspar  was  collected  for  the  porcelain 
manufactory  of  Stockholm.  A  short  account  of  it  was  pub- 
lished by  Geijer,  in   17884     Gadolin  published  a 

*  KonJ5^  Vet.  Acad.  Haiidl.,  1828,  p.  167. 

-  *  Named  in  iionour  of  Professor  Gadolin,  who  first  analyzed  iL 

::  Crcll's  Aimalcii,  17^8,  ii.  229. 
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analysis  of  it  in  1794.*  It  was  examined  again  by  Ekeberg, 
in  1797;t  by  Berzelius,  in  18154  <^^  ^Y  ^'*  Steele  and 
myself,  in  1831. 

Colour  greenisli-black,  very  dark, 
so  as  to  appear  on  a  slight  inspec- 
tion, velvet  black. 

Usually  massive,  but  it  occurs 
also  crystallized.  The  primary 
form  seems  to  be  an  oblique  rhom- 
bic prism,  in  which 

M  on  M'  115^  by  the  common 

goniometer, 
P  on  the  edge  X  98**. 
The  figure  in  the  margin  repre- 
sents a  crystal  in  the  possession  of 
Mr.  Brooke,  the  measurement  of 
which,  by  Mr.  W.  Phillips,  is  as 
follows : 

P  on  h  98° 

M  on  e 
M'  on  e' 
M  on  b 
M'  on  b 
b  on  b' 
e  on  e' 
b  on  e 
b'  on  e' 
Fracture  flat  conchoidal. 
Lustre  vitreous,  inclining  to  resinous. 
Slightly  translucent  on  the  edges,  almost  opaque. 
Hardness  6*5.     Specific  gravity,  by  my  trials,  from  4*1493 
to  4*1795.      Geijer  states  it  at  4*223;    Rinman  at   4*03; 
Gadolin  states  that  of  a  specimen,  not  quite  free  from  felspar, 
at  4*028.     Haidinger  found  it  4*238,  and  Hauy  4*0497. 

Before  the  blowpipe  alone  it  intumesces,  throwing  out 
cauliflower-like  ramifications,  and  becomes  white,  giving  off 
water.  When  heated  in  a  matrass  it  gives  out  no  moisture, 
but  when  the  matrass  is  beginning  to  fuse,  it  shines  suddenly 
as  if  it  had  taken  fire.  With  borax  it  fuses  readily  into  a  dark 
glass,  strongly  coloured  by  iron,  which  in  the  reducing  flame 
becomes  dark  bottle-green.     With  biphosphate  of  soda  it  fuse  s 

•  Konjr.  Vet.  Acad.  Handl.,  1794,  p.  137.  f  Ibid,  1797,  p.  160. 

I   Afhaiidliugar,  iv.  228. 
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with  extreme  difficulty.  The  glass  assumes  an  iron  tint,  and 
the  fragment  becomes  rounded  on  the  edges,  but  remains 
white  and  opaque,  so  that  the  phosphoric  acid  does  not  in  this 
instance  effect  the  separation  of  the  silica*  With  carbonate  of 
soda  the  vitreous  gadolinite  changes  into  a  semifluid  brownish 
red  scoria ;  the  splintery  variety  fuses  into  a  globule,  if  the 
quantity  of  flux  be  not  too  great  On  platinum  foil  neither 
of  them  gives  the  least  indication  of  containing  manganese. 

Gadolinite  was  analyzed  by  Ekeberg,  Klaproth,  and  Van- 
quelin,  but  neither  of  them  detected  the  presence  of  oxide  of 
cerium,  though  it  seems  to  be  an  essential  constituent  of  this 
mineral.  This  substance  was  discovered  in  it  by  Benelins, 
who  found  the  constituents  of  gadolinite 

Silica,  .         .         24-16     .     25-80 

Yttria,  .         .         45-93     •     45-00 

Protoxide  of  cerium,        16-90     .     16-69 
Protoxide  of  iron,  11-34     .     10-26 

Moisture,        .         .  0-60     .       0-60 


98-93  98-35 
The  specimen  analyzed  in  my  laboratory  by  Dr.  Steele 
and  myself,  I  had  purchased  from  a  German  mineralogist, 
who  had  found  it  in  a  Swedish  cabinet.  It  weighed  several 
ounces.  During  the  pounding,  small  grains  of  metallic  pla- 
tinum were  detected  in  it,  very  irregularly  distributed.  The 
whole  obtained  weighed  2*33  grains,  from  at  least  200  gmns 
of  gadolinite.  Dr.  Steele  found  in  this  gadolinite  a  notable 
quantity  of  glucina,  which  was  overlooked  by  Berzelius, 
though  the  presence  of  it  had  been  noticed  by  Ekeberg.  The 
constituents  obtained  by  Dr.  Steele  and  myself,  are  the  fol- 
lowing. I  have  added  a  second  analysis  made  during  the 
winter  1834-5,  by  Mr.  Richardson. 


Silica,                           24-330     .  24-65  .  12-16 

Yttria,              .             45-330     .  45-20  .  8-06 

Protoxide  of  cerium,     4*333  ^  .  4-60  .  0-88 

Glucina,           .             11-600     .  11-05  .  8-91 

Protoxide  of  iron,         13-590     .  14-55  .  3 

Manganese,     .               trace       .  — 

Moisture,         .               0-986     .  0-50 

100-179  100-55 

The  excess  of  weight  was  probably  owing  to  the  yttria  not 
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having  been  completely  deprived  of  carbonic  acid.  If  we 
were  to  admit  the  protoxide  of  iron  to  be  accidental,  gadoli- 
nite  would  consist  of 

2  atoms  silicate  of  yttria, 

1  atom  silicate  of  glucina  and  cerium. 

But  the  probability  is,  that  other  principles  besides  the 
platinum  grains  are  mechanically  mixed  in  it. 

There  is  a  variety  of  gadolinite  at  Korarvet,  in  the  neigh- 
bourhood of  Fahlun,  which  differs  from  the  mineral  just 
described  in  several  particulars. 

Its  fracture  is  even  or  fine  granular,  while  that  of  common 
gadolinite  is  conchoidal  and  glassy.  It  has  a  dark  brownish 
yellow  colour,  while  common  gadolinite  is  black.  When 
heated  to  redness  it  becomes  white,  inclining  to  greyish  blue, 
without  changing  its  form ;  whereas  common  gadolinite  either 
froths  or  swells  up,  and  when  heated  to  redness,  gives  the 
phenomena  of  apparent  combustion.  With  borax  it  gives 
very  slowly  an  iron  green  glass,  whereas  common  gadolinite 
gives  a  glass  so  dark  that  it  is  opaque.  Its  powder  is  dark 
brawn,  while  that  of  common  gadolinite  is  almost  white, 
having  merely  a  greyish  green  shade. 

Its  constituents,  as  determined  by  Berzelius,  are 


Silica, 

29-18 

Yttria, 

47-30 

Protoxide  of  iron, 

8-00 

Lime, 

3-15 

Glucina, 

200 

Protoxide  of  cerium. 

3-40 

Protoxide  of  manganese, 

1-30 

Water, 

5-20 

99-53 

Berzelius  considers  it  as  composed  of 

Common  gadolinite. 

83-67 

Bisilicate  of  lime, 

7-27 

Silicate  of  glucina,     . 

2-90 

Silicate  of  cerium,     . 

4-33 

Silicate  of  manganese. 

183 

100-00' 


At'haucllingar,  iv.  iiSS. 
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Sp.  5.  Orthiie* 

This  mineral  occurs  at  Finbo,  constituting  very  thin  veins 
in  gneiss,  and  is  very  scarce.  Berzelius  gave  it  the  name  of 
orthit€y  because,  though  scarcely  exceeding  j^^rth  of  an  inch 
in  thickness,  it  may  be  traced  running  more  than  two  feet  in 
length. 

Colour  black ;  powder  grey,  inclining  to  brown. 

Massive  ;  fracture  small  conchoidal. 

Lustre  vitreous. 

Opaque,  even  when  in  very  thin  plates. 

Hardness  7 ;  specific  gravity  3-288. 

Brittle ;  easily  frangible. 

Before  the  blowpipe  per  se  it  froths  like  a  zeolite,  and 
becomes  yellowish  brown.  In  a  stronger  heat,  it  melt8  with 
effervescence  into  a  black  vesicular  glass.  With  biphosphate 
of  soda  it  fuses  with  difficulty,  leaving  a  silica  skeleton.  The 
globule  in  the  reducing  flame  becomes  eolourlesS|  but  in  the 
oxidizing  flame  fine  yellow,  which  disappears  on  cooling. 
With  saltpetre  it  gives  sometimes  greater,  sometimes  smaller 
indications  of  manganese.  With  borax  it  dissolves  easily  into 
a  clear  glass,  which  in  the  reducing  flame  becomes  greenish, 
but  in  the  oxidizing  flame  blood-red,  which  last  colour,  in  a 
great  measure,  vanishes  on  cooling.  It  is  decomposed  by 
soda,  but  not  fused. 

It  dissolves  when  digested  in  acids,  and  gelatinizes. 

Its  constituents,  as  determined  by  Berzelius,f  are  as  follow: 


Silica, 

Atomic           1 

36-25  32-184 

16-09 

30-94 

Lime, 

4-89 

7-96 

2-27 

4-S6 

Alumina,     . 

14-00  14-81 

6-57 

12-63 

Protoxide  of  cerium,    . 

17-39  20-51 

315 

6-05 

Protoxide  of  iron, 

11-42  12-38 

2-75 

5-3 

Yttria, 

3-80 

2-87 

0-52 

1 

Protoxide  of  manganese, 

1-36 

3-36 

0-74 

1-48 

Water, 

8-70 

5-36 

4-76 

9-1 

97-81  99  434 

From  the  great  number  of  ingredients,  and  their  difierent 
proportions  in  the  two  specimens,  there  seems  little  doubt  that 

*  From  i^f0f,  straight, 
t  At haiuilinnrar,  v.  ;i*^.     The  first  specimen  was  from  Finbo,  the  second 
from  Gottlieb's  V(mii. 
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more  than  one  chemical  compound  exists  mechanically  mixed 
in  orthite.  The  third  column  exhibits  the  atomic  ratios 
deduced  from  the  second  analysis.  The  atoms  of  silica  and  of 
bases  agree  in  number ;  hence  it  is  clear  that  all  the  bases  are 
in  the  state  of  simple  silicates.  The  following  constitution 
approaches  pretty  near  to  the  numbers  in  the  table : 

12^  atoms  silicate  of  alumina, 

6  atoms  silicate  of  cerium, 

5^  atoms  silicate  of  iron, 

4/f  atoms  silicate  of  lime, 

1^  atom  silicate  of  manganese, 

1  atom  silicate  of  yttria, 

9  atoms  water. 
The  formula  is 
12iAlS+6CrS+5ifS+4iCalS+l{mnS+YS+9Aq. 

Sp.  6.  Pt/rorthite,* 

This  mineral  occurs  along  with  gadolinite,  in  a  granite  vein 
at  Korafsberg,  a  quarter  of  a  Swedish  mile  west  from  Fahlun. 

Colour  pitch  black ;  some  effloresced  pieces  are  yellowish 
brown. 

Occurs  in  long  needles,  usually  agglutinated  together.  They 
consist  of  four-sided  prisms,  longitudinally  streaked,  and  having 
commonly  a  large  streak  in  the  centre,  giving  the  prism  the 
appearance  of  being  divided  into  two. 

Longitudinal  fracture  small  conchoidal  or  splintery ;  cross 
fracture  uneven. 

Lustre  resinous ;  opaque. 

Hardness  2*75  ;  specific  gravity  2*19. 

Before  the  blowpipe  it  catches  fire,  glows,  and  consumes 
without  flame.  When  the  combustion  is  at  an  end  the  mineral 
is  white,  with  a  shade  of  grey  or  red,  and  so  light  that  it  is 
difficult  to  prevent  it  from  being  dissipated  before  the  blow- 
pipe. It  fuses  per  se  with  difficulty  into  a  black  enameL  With 
borax  or  biphosphate  of  soda  it  fuses  into  a  clear  glass.  The 
addition  of  saltpetre  shows  the  presence  of  manganese.  In 
carbonate  of  soda  it  does  not  dissolve. 

When  digested  in  acids  it  dissolves,  leaving  behind  a  black 
powder. 

Its  constituents,  as  determined  by  Berzelius,  are 

♦  From  w-i/j,  Jire,  and  i^##,  straight. 
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Atoaa. 

Silica, 

m 

10-43     . 

5-22    .     5*8 

Alumina, 

• 

3-59     . 

1*59     .     1-8 

Lime, 

• 

1-81     . 

0-51     .     0-57 

Protoxide  of 

cerium, 

13-92     . 

214     .     2-4 

Protoxide  of 

iron, 

608     . 

1-35     .     1'5 

Yttria, 

• 

4-87    . 

0-90    .     1 

Protoxide  of 

manganese, 

1-39     . 

0-80     .     0*33 

Water  and  volatile  matter,  26-30 

Charcoal,* 

• 

3000 

98-39f 
It  is  evident  that  the  atomic  numbers  belonging  to  the  con- 
stituents of  this  mineral  (leaving  out  the  water  and  charooal), 
are  different  from  those  of  orthite.     The  following  constitatioii 
approaches  the  numbers  in  the  table  : 

2^  atoms  silicate  of  cerium, 
2  atoms  disilicate  of  alumina, 
1^  atom  disilicate  of  iron, 
1  atom  disilicate  of  yttria, 
I  atom  disilicate  of  lime, 
^  atom  disilicate  of  manganese, 
The  formula  is 

2jCrS+2Al«S+lJf-S+Y«S+jCal«S+4imi«S. 
But  this  formula  is  too  complex  to  represent  a  simple  che- 
mical compound. 

GENUS  XII. — CERIUM. 

The  resemblance  between  the  oxides  of  cerium  and  jrttria 
in  their  chemical  properties,  is  so  close  that  it  is  exceedingly 
diflBcult  to  separate  them  from  each  other,  and  nature  seems  to 
have  taken  a  pleasure  in  combining  them  together.  Lilce 
yttrium,  cerium  never  occurs  in  the  mineral  kingdom  except 
in  the  state  of  oxide.  The  number  of  species  known  is  so 
small  that  no  subdivision  is  necessary. 

Sp.  1.  Carbonate  of  Cerium. 

I  have  never  seen  this  mineral,  nor  even  a  description  of  it 
Berzelius  says  that  it  has  been  found  at  Bastnas,  in  oerite.^ 

*  Allowing  1  '6 1  for  loss.  j-  AfhaDdlingar,  t.  49. 

t  Kong.  Vet.  Acad.  Handl.,  1824,  p.  184. 
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The  artificial  carbonate  of  cerium  is  a  silvery-white  tasteless 
powder,  insoluble  in  water,  even  when  acidulated  with  car- 
bonic acid. 

Sp.  2.  Cerite. 
Silicate  of  cerium — ocbroite. 

This  mineral  has  been  hitherto  found  only  at  Bastnas,  near 
Redderhyttan,  Westmanland,  where  it  occurs  in  a  bed  of 
gneiss. 

Colour  intermediate  between  clove  brown  and  cherry  red, 
passing  into  grey  ;  streak  white. 

Always  massive  ;  granular;  fracture  uneven  and  splintery  ; 
brittle. 

Lustre  adamantine. 

Translucent  on  the  edges. 

Hardness  5*5 ;  specific  gravity,  as  determined  by  Haidinger, 
4-912. 

Infusible  per  se  by  the  blowpipe ;  fuses  with  borax  into  a 
yellow  bead,  which  becomes  paler  on  cooling. 

Its  constituents,  as  determined  by  Hisinger,*  are 

Atomi. 

Silica,  .  18  .9 

Peroxide  of  cerium,  68*59  .     10-55 

Peroxide  of  iron,  2*00  .       0*40 

Lime,  .  1-25  .       0*35 

Water  and  carbonic  acid,    9*60  .       8*53 


99*44 
These  numbers  approach 
1  atom  silica, 

1  atom  peroxide  of  cerium, 
1  atom  water. 
It  is  therefore  a  hydrous  silicated  peroxide  of  cerium.    The 
formula  is  CrS+Aq. 

Sp.  3.   ThtUite, 

This  mineral  has  been  found  at  Souland,  in  Tellemark,  in 
Norway,  in  a  rock  consisting  chiefly  of  quartz. 

Colour  rose-red ;  streak  greyish-white. 

Texture  usually  granular ;  but  Mr.  Brooke  informs  us 
that  he  found  it  to  yield  to  mechanical  division  an  oblique 

*  Afhandlingar,  iii.  283. 


46-10     . 

23-05 

25-95     . 

3-7 

12-50     . 

3-57 

5-45     . 

11 

8-00     . 

1-33 

1-55     . 

1-38 

416  CERIUM. 

prism,  with  angles  of  87°  30'  and  92^  SCV,  but  he  could  percei?e 
no  distinct  cleavage  transverse  to  the  axis  of  this  prism. 

Lustre  vitreous ;  translucent  on  the  edges. 

Hardness  about  6,  or  between  5  and  6 ;  but  the  grains 
separate  so  easily  from  each  other  that  it  is  rather  difficult  to 
determine  the  hardness  ;  specific  gravity  3*1055. 

Before  the  blowpipe  it  fuses  with  carbonate  of  soda  into  an 
opaque  greenish-white  bead.  With  borax  it  fuses  into  a 
colourless  transparent  bead,  which,  by  the  addition  of  saltpetre, 
assumes  a  sensibly  violet  colour,  indicating  the  presence  of  a 
trace  of  manganese. 

Its  constituents,  by  my  analysis,  are  as  follow : — 

Atoms. 

Silica, 

Peroxide  of  cerium. 

Lime, 

Peroxide  of  iron. 

Potash, 

Moisture, 

99-55 
There  is  an  excess  of  silica,  because  the  thulite  was  mixed 
with  numerous  small  globules  of  quartz,  which  it  was  impossi- 
ble to  exclude  entirely.     The  constituents,  allowing  for  this 
excess,  indicate 

3  atoms  bisilicate  of  cerium, 
3  atoms  bisilicate  of  lime, 
]  ^  atoms  bisilicate  of  potash, 
1  atom  bisilicate  of  iron. 
The  formula  is  3CrS«+3ClS«+liKS«+fS«. 

Sp.  4.  Fluate  of  Cerium. 

This  mineral  was  found  by  Berzelius  in  Albite^  both  at 
Brodbo  and  Finbo,  in  the  neighbourhood  of  Fahlun. 

Colour  dark  tile  red,  or  almost  yellow.  The  cdoar 
deepens  when  the  mineral  is  wetted;  powder  white  or  slightly 
yellowish. 

Found  crystallized  in  regular  six-sided  prisms,  the  axis  of 
which  is  commonly  shorter  than  die  diameter  of  the  base. 
The  angles  of  the  prism  are  frequently  replaced  by  planes. 

Fracture  uneven  or  splintery. 

Little  lustre ;  brittle. 

Hardness  4;  specific  gravity  4*7. 


SUBSE8QUIFLUATE  OF  CEIUUM.  417 

iDfiisible  per  se  before  the  blowpipe.  In  borax  and  diphos- 
phate of  soda  it  fuses  slowly  but  completely.  The  bead  in 
the  exterior  flame  is  blood  red,  but  loses  its  colour  on  cooling. 
In  the  interior  flame  the  glass  is  colourless  at  all  temperatures. 
In  carbonate  of  soda  it  does  not  fuse,  but  swells  out  and  is 
decomposed. 

'fhe  constituents,  according  to  Berzelius'*  analysis,  are 

AtomiL 

Peroxide  of  cerium,       82*64     .     11*8 
Yttria,  M2     .       0-2 

Fluoric  acid,      .  16*24     .     13 


100-00 
Bat  he  ascertained  that  both  protoxide  and  peroxide  of 
cerium  exist  in  the  mineral,  and  concluded  from  his  observa- 
tions, that  they  are  in  the  proportion  of  1  atom  of  protoxide 
to  2  atoms  peroxide.  We  perceive  that  the  mineral  is  com- 
posed of  simple  fluates.  Therefore  (neglecting  the  yttria)  it 
mast  consist  of 

1  atom  fluated  protoxide      )    c 

r  I  /^f  cerium. 


2  atoms  fluated  peroxide 


l.r 


Sp.  5.  Subsesquifluate  of  Cerium. 

This  mineral  was  found  by  Berzelius  at  Finbo,  and  like 
the  preceding  it  occurs  very  sparingly. 

Colour  a  beautiful  yellow  with  some  red,  and  (when  the 
mineral  is  impure)  brownish  yellow ;  powder  fine  yellow. 

Usually  massive ;  sometimes  it  exhibits  the  rudiments  of 
the  garnet  or  rhomboidal  dodecahedron.    ^ 

Lustre  vitreous. 

Opaque,  or  only  translucent  on  the  edges. 

Hardness  5 ;  specific  gravity  not  determined. 

Soluble  in  hot  sulphuric  acid,  solution  yellow;  dissolves  in 
muriatic  acid  with  the  evolution  of  much  chlorine;  a  little 
white  powder  remains  undissolved. 

Not  fusible  before  the  blowpipe  per  se.  But  the  colour 
becomes  much  darker.  On  cooling,  the  original  colour  is 
restored,  though  it  continues  redder  than  at  first  With 
borax,  biphosphate  of  soda,  and  carbonate  of  soda,  it  behaves 
like  the  last  species. 

*  Af  handl'iDgar,  v.  56. 
I.  2  E 
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Its  constituents,  according  to  the  analysis  of  Benelius,* 
are, 

Atoms. 

Peroxide  of  cerium,  84-20  .  12-03 
Fluoric  acid,  .  10-85  .  8-67 
Water,  .  4-95     .       4-4 


100 
These  numbers  approach  to  1^  atom  peroxide  of  cerium 
for  every  atom   of  fluoric  acid.     The   constitution   of   the 
mineral  is  obviously 

1^  atom  peroxide  of  cerium, 
1  atom  fluoric  acid, 
9  atom  water. 
It  is  therefore  a  hydrous   subsesquifluated    peroxide    of 
cerium. 

Sp.  6.   YUrocerite. 

This  mineral  occurs  very  sparingly  at  Finbo  and  Brodbo» 
near  Fahlun,  imbedded  in  quartz. 

Colour  violet  blue,  inclining  to  grey  and  white,  sometimes 
white.  These  colours  generally  alternate  in  layers  in  the 
same  specimen. 

Massive ;  but  has  a  foliated  structure,  and  cleayes  in  the 
direction  of  a  right  rhombic  prism,  measuring  by  the  common 
goniometer  about  97®.f 

Fracture  uneven. 

Lustre  glistening. 

Opaque. 

Hardness  5 ;  specific  gravity  3*447. 

Before  the  blowpipe  it  loses  its  colour  and  becomes  white, 
before  it  has  been  exposed  to  a  red  heat,  but  does  not  fuse. 
With  the  addition  of  gypsum  it  melts  easily  into  a  bead,  which 
does  not  become  clear  to  what  degree  soever  of  heat  it  be 
exposed. 

When  heated  in  a  glass  tube  it  does  not  phosphoresce^  bat 
gives  out  a  little  moisture  and  loses  its  colour. 

When  in  fine  powder  it  dissolves  completely  in  mumSc 
acid  with  the  assistance  of  heat.  The  solution  has  a  yellov 
colour. 

*  Afhandlingar,  v.  64. 
f  Brooke's  Familiar  Introduction,  p.  458. 
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Its  constituents,  according  to  the  analysis  of  Berzeliusy* 
are 


Mean. 

Lime, 

47-63  to  50-00     , 

48-81 

Yttria, 

9-11         8-10     , 

8-60 

Peroxide  of  cerium. 

18-22       16-45     , 

,     17-33 

Fluoric  acid,     • 

25-04       25-45     . 

25-24 

100         100 

The  quantity  of  fluoric  acid  was  determined  by  the  loss 
sustained  in  the  analysis.  But  as  the  mineral  contains  water, 
it  is  obvious  that  the  quantity  of  acid  must  be  a  little  over- 
rated. 

The  atomic  weights  are 

Atonu. 

Lime,  .  13-9       .       8-9 

Yttria,  .  1-56     .        I 

Peroxide  of  cerium,     2-47     .        1-58 
Fluoric  acid,  20-19     .     12-9 

There  is  an  excess  of  fluoric  acid.  But  this  excess  is  pro- 
bably owing  to  its  quantity  being  overrated.  The  mineral 
then  may  be  considered  as  composed  of  simple  fluates.  The 
constitution  is  obviously 

9  atoms  fluate  of  lime, 
1  g  atom  fluated  peroxide  of  cerium, 
1  atom  fluate  of  yttria. 
The  yttria  and  oxide  of  cerium  were  imperfectly  separated 
from  each  other.     It  is  possible,  therefore,  that  its  real  consti- 
tution may  be 

7  atoms  fluate  of  lime, 

1  atom  fluated  peroxide  of  cerium, 

1  atom  fluate  of  yttria. 

Sp.  7.  Allanite. 

This  mineral  was  discovered  by  Sir  Charles  Gieseck6  at 
AUick,  near  the  southern  extremity  of  East  Greenland,  where 
it  is  imbedded  in  quartz,  and  associated  with  mica  and  albite. 
It  was  first  noticed  by  Mr.  Allan  of  Edinburgh  about  the 
year  1803.  I  analyzed  it  soon  after,  ascertained  its  peculiar 
nature,  and  gave  it  the  name  AUanite.f  Since  that  time  I 
have  seen  a  specimen  in   the   Museum  of  the   East   India 

*  Afhandlingar,  iv.  151. 
f  In  honour  of  Mr.  Allan,  who  first  noticed  it. 
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Company,  brought  from  Hindostan,  but  I  could  not  learn  the 
exact  locality. 

Colour  black,  verging  upon  green  or  brown ;  powder  and 
streak  greenish  grey. 
^^"^^v.  It  is  usually  massive,  but  occurs  also 

^  ^/-^ — "^\     Crystallized.     The  most  complete  crystal 

I    I  liave  seen  is  that  figured  in  the  margin. 
From    this   figure   it  would   appear  that 
"^  the  primary  form  is  a  right  oblique  four^ 
I    sided  prism,  M  on  T  about  115^. 

The  following  are  the  measurements  of 
the  angles  taken  by  Mr.  Haidinger,  with 
^X:^-:.-^      a  common  goniometer  : 

r  on  M    129*»  y  on  r    109« 

r  on  P     116  sonx    156| 

Mon  P  115  xon  t    164^ 

s  on  r       135^  x  on  y   151 

d  on  r      124^  t  on  y    166^ 

Faint  traces  of  cleavage  are  observable  parallel  to  P  and  r, 
but  they  are  very  indistinct  and  interrupted. 
Fracture  imperfect  conchoidal. 

External  lustre  dull,  internal  shining  and  resinous,  indining 
to  metallic. 

Opaque.     Tlie  edges  of  very  thin  splinters  are  somewhat 
translucent,  and  of  a  dark  yellowish-brown  colour. 
Brittle;  easily  frangible. 

Hardness  6;  specific  gravity,  when  pure,  4*001.  But  it  is 
almost  always  mixed  with  mica,  and  then  its  specific  gravity 
varies  from  31 19  to  3-797. 

Before  the  blowpipe  froths  and  melts  imperfectly  into  a 
brown  scoria. 

Gelatinizes  in  nitric  acid. 

By  ignition  loses  water,  amounting  to  3*98  per  cent,  of  its 
weight. 

Its  constituents,  by  my  analysis,  were :  ^|,„^^ 
Silica,  ,  .  35-4  .  17-7 
Lime,  .         .  9*2     .       26 

Alumina,  .  4*1     •       1*8 

Protoxide  of  iron,  22*86  .  5*0 
Protoxide  of  cerium,  31*48  .  4*8 
Volatile  matter,  3*98     .       3-5 

10702 
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But  a  later  and  more  accurate  analysis  has  been  given  by 
Stromeyer,*  who  found  its  constituents  as  follows : 


Silica,            .        .  33-021  .  16-51 

Alumina,       .        .  15*226  .  6*76 

Protoxide  of  cerium,  21*600  .  3*32 

Protoxide  of  iron,  15*101  .  3*35 

Protoxide  of  manganese,  0*404  •  0*09 

Lime,            •        .  11-080  •  3*16 

Water,          .        .  3000 


99*432 
It  is  obvious  that  the  mineral  consists  of  simple  silicateSi  in 
the  following  proportions : 

2  atoms  silicate  of  alumina, 
1  atom  silicate  of  cerium, 
1  atom  silicate  of  iron, 
1  atom  silicate  of  lime, 

Sp.  8.  PyrocMore.f 

This  mineral  was  first  discovered  by  Mr*  Tank  at  Frede- 
ridcvarn,  in  Norway,  along  with  polymig^ite  and  phosphate 
of  yttria.  It  was  afterwards  observed  by  Wohler  and  Berze- 
lius,  and  Alexander  Brogniart,  near  Laurvig,  in  Norway,  in 
the  zirconsyenite  formation,  where,  besides  zircons,  it  was 
associated  with  green  elaeolite,  large  black  hornblende  crystalsi 
and  green  apatite.  It  was  described  and  analyzed  by  Wohler, 
in  18264 

Its  colour  is  reddish-brown,  not  unlike  brown  titanite,  and 
the  fresh  fracture  is  almost  black. 

In  thin  splinters  it  is  translucent  and  appears  broivn;  in 
larger  pieces  it  is  quite  opaque. 

It  is  almost  always  crystallized,  but  the  crystals  are  so 
firmly  attached  to  the  rock  that  they  can  scarcely  be  extricated 
entire.  The  primary  form,  according  to  Dr.  G.  Rose,  is  the 
regular  octahedron.  The  largest  crystal  which  Wohler  ob- 
served did  not  exceed  the  size  of  a  pea.  They  are  usually 
immersed  in  felspar,  and  not  unfrequently  in  elaeolite,  and 


*  PoggendorTf  Annalen,  ixxii.  292. 

t  From  99^^flre,  and  x^^^*  greeniih'^ilmr, 

t  Poggendorf  1  Annalen.  vii.  417. 
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seem  at  first  sight  like  irregular  points,  varying  from  the  size 
of  a  needle  point  to  that  of  a  pea. 

It  scratches  fluor  spar,  and  is  itself  scratched  by  felspar,  so 
that  its  hardness  is  about  5.  Specific  gravity,  as  determined 
by  G.  Rose,  from  4-206  to  4-216. 

Fracture  conchoidal  without  any  indication  of  cleavage; 
streak  and  powder  light  brown. 

Lustre  between  vitreous  and  resinous. 

When  heated  before  the  blowpipe  per  se  it  becomes  brown- 
ish-yellow, assumes  a  shining  lustre,  and  fuses  with  great  diffi- 
culty into  a  blackish-brown  slaggy  mass.  With  borax,  in  the 
oxidizing  fiame,  it  fuses  into  a  reddish-yellow  transparent 
bead,  which  by  flaming  becomes  opaque  and  yellow.  When 
a  considerable  portion  of  the  assay  is  added,  the  glass,  on 
cooling,  assumes  the  form  of  a  white  enamel.  In  the  reducing 
flame  we  obtain  a  dark  red  globule  as  from  ferruginous  titanic 
acid,  which  by  flaming  is  converted  into  a  light  greyish-blue 
enamel,  often  striped  with  streaks  of  pure  blue.  In  biphos* 
phate  of  soda  it  dissolves  completely,  with  some  effervescence 
at  first  The  glass  in  the  oxidizing  flame  is  yellow  while 
hot,  but  on  cooling  it  becomes  grass-green.  In  the  redacbg 
flame  the  colour  is  changed  into  a  dark  red,  with  a  shade  of 
violet,  as  is  the  case  with  titanic  acid  when  it  contains  some 
iron.  In  the  oxidizing  flame  this  colour  disappears,  and  the 
bead,  if  not  too  long  exposed,  becomes  of  a  fine  grass-green 
colour.  With  carbonate  of  soda,  on  the  platinum  foil,  it  shows 
the  green  reaction  from  manganese. 

Its  constituents,  according  to  the  analysis  of  Wohler,  are: 


Titanic  acid, 

62-75 

Lime, 

12-85 

Protoxide  of  uranium, 

518 

Peroxide  of  cerium, 

6-80 

Protoxide  of  manganese. 

2-75 

Peroxide  of  iron, 

216 

Peroxide  of  tin. 

0-61 

Water, 

4-20 

97-30 

with  a  trace  of  fluoric  acid  and  magnesia. 

This  mineral  was  found  also  in  Siberia  by  Humboldt,  and 
Wohler  has  announced  that  he  has  found  in  that  variety  6  per 
cent   of  thorifta.*      Till   his   new   analysis    (which   he  has 
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promised)  appear,  it  would  be  needless  to  attempt  to  calcu- 
late the  constitution  of  this  complex  mineral 

GENUS  XIII. — ZIRCONIUM. 

Zirconium  agrees  with  the  preceding  genera  in  never  oc- 
curring in  the  earth  except  in  the  state  of  the  oxide  called 
nrconia.  For  many  years  the  genus  was  limited  to  a  single 
species,  but  four  other  species  having  been  successively  dis- 
covered, it  now  consists  of  five  species. 

Sp.  1.  Zircon. 
Hyacinth,  jargen,  silicate  of  drconia. 

This  mineral  is  found  sometimes  in  the  sands  of  rivers. 
In  this  way  it  is  found  at  Expailly,  in  Auvergne,  and  in 
Ceylon.  In  the  United  States,  in  Carinthia,  &c.,  it  occurs 
in  gneiss.  At  Frederickvarn,  in  Norway,  it  is  a  constituent 
in  zirconsyenite. 

Colour  red,  brown,  yellow,  grey,  green,  white.  None  of 
tbem  are  bright  except  some  of  the  red  tints ;  streak  white. 

It  occurs  usually  crystallized.     The  vk 

primary  form  is  an  octahedron  with  a  /'  V\ 

square  base.  /  ,       \     ^ 

Pon  P'  1230  20'  /  J,      \  ^X 

Pon  P"    84^  2(y  /  \'    \ 

The  angles  at  the  base  are  often  re-  /,'  \"''y7 

placed  by  planes,   which,   when   they  'r" — — )    / 

become  large,  convert  the  crystal  into    \  pv     /  / 

a  four-sided  prism,   terminated    by   a  /  / 

quadrangular   pyramid    with    rhombic  \^         // 

planes,  similar  to   the  most  common  \  •  // 

form  of  harmotome.      Sometimes  the  v 

edges  of  the  base  are  also  replaced  by  planes,  which  makes 
the  prism  eight-sided. 

Several  cleavages  may  be  detected,  but  they  are  all  rather 
obscure.     Fracture  conchoidal. 

Lustre  more  or  less  adamantine. 

Transparent  to  translucent;  sometimes  only  on  the  edges; 
refracts  doubly  very  powerfully. 

Brittle ;  rather  easily  frangible. 

♦   Poprjfendrjrfs  Annalen,  ixvii.  80. 
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Hardness  6*5.  When  pounded  in  an  agate  mortar,  it  did 
not  occasion  any  diminution  of  its  weight. 

I  found  the  specific  gravity  of  pure  crystals  from  Expailly, 
4*681 ;  Mr.  Wilson  Lowry  found  it  4*721 ;  Haidinger  states 
it  at  4-505. 

Before  the  blowpipe  (if  pure)  it  loses  its  colour,  but  retains 
its  transparency,  and  does  not  fuse.  Infusible  with  carbonate 
of  soda,  and  with  biphosphate  of  soda.  Melts  with  borax  into 
a  transparent  glass. 

The  constituents  of  zircon  are  as  follow : 

T  Mean.  AtonuL 

Silica,       33*48     .     33*32     .     33-4       .     16-7 
Zirconia,  67*16     .     66-00     .     66*58     .     17-75 


100-64         99-32    .     99*98 
These  two  analyses  erring  in  opposite  ways,  the  mean  of 
the  two  must  be  almost  perfectly  accurate.     It  is  obviously 
a  simple  silicate  of  zirconia,  composed  of 

1  atom  silica, 
1  atom  zirconia. 
The  formula  is  ZrS. 

Sp.  2.  SiUimaniteX. 

This  mineral  was  found  at  Petty  Pog,  in  the  township  of 
Saybrook,  Connecticut,  and  was  described  and  analyzed  by 
Mr.  Bower .§  For  the  specimen  which  I  had  an  opportunity 
of  examining,  I  was  indebted  to  the  kindness  of  Mr.  Nutall. 

Colour  dark  grey,  passing  into  clove  brown. 

It  is  crystallized  in  long  four-sided  prisms,  which  are  often 
bent,  and  whose  faces  are  too  rough  to  admit  of  accurate 
measurement.  Mr.  William  Phillips  obtained  by  cleavage  a 
small  prism,  with  angles  of  about  88®  and  92%  but  he  was 
unable  to  determine  the  position  of  the  base.||  Mr.  Bower 
says,  that  the  base  is  inclined  on  the  axis  at  an  angle  of  IIS*. 

*  Bcrzelius,  Kong.  Vet.  Acad.  HaDdl.,  1824,  p.  306.  Those  cryttab 
were  selected  for  analysis,  which  became  colourless  on  ignition. 

t  Dr.  Thomas  Muir,  in  my  laboratory.  The  crystals  were  from  Ex- 
pailly,  and  carefully  selected.  There  was  also  a  trace  of  iron  found  in  the 
analysis. 

X  In  honour  of  Professor  Sillimau. 

§  Jour,  of  the  Academy  of  Sciences  of  Philadelphia,  iu.  d75,  as  quoted 
by  Haidinger. 

II  Phil.  Mag.  (2d  scries),  i.  401. 
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The  crystals  have  a  fibrous  structure. 
Lustre  vitreous ;  brittle  ;  easily  frangible. 
Translucent  on  the  edges. 

Hardness  6 ;  specific  gravity,  by  my  trials,  (on  only  5*64 
;     ns)   3*1636;  but  the  quantity  was  rather  too  small  for 
ich  accuracy.     Mr.  Bower  states  it  at  3*410. 
Infusible  before  the  blowpipe  per  se,  nor  does  it  melt  into 
.  bead  with  borax. 

It  was  analyzed  by  Dr.  Thomas  Muir,  in  my  laboratory, 
rho  found  the  constituents 

Silica,  .  38-670     .     19-33     .     12-05 

Alumina,  .  35*106     .     15*60     .       9-75 

Zirconia,  .  18510     .       4*93     .       8*08 

Peroxide  of  iron,  7-216     .       160     .       1 


99-502* 
If  we  admit  the  peroxide  of  iron  to  be  only  a  mechanical 
cture,  the  constitution  of  sillimanite  will  be 

3  atoms  silicate  of  alumina, 
1  atom  silicate  of  zirconia. 
Perhaps  the  excess  of  alumina  may  be  a  combination  with 
protoxide  of  iron  in  the  mineraL 

Sp.  3.  JEschynite. 

Colour  black ;  streak  dark  grey,  almost  black. 

Lustre  semimetallic. 

Occurs  crystallized  in  rhomboidal  pyramids. 

Hardness  between  6  and  8 ;  specific  gravity  5*550. 

Berzelius  informs  us  that  Menge  brought  it  from  Minsk 
n  the  Ural,  and  that  he  himself  had  determined  its  behaviour 
>efore  the  blowpipe.f 

•  Mr.  Bower  the  original  naroer  and  describer  of  this  mineral,  gives  its 
x>iistitaent8  as  follows : 

Atoms. 

Alumina,  .  .  3411     .     24*04 

Silica,  42-67     .     21-33 

Peroxide  of  iron.  .  .  200 

Water.      .  0*51 


99-29 

This  approaches  a  silicate  of  alumina.  Is  it  not  possible  that  Mr.  Bower 
nay  have  analyzed  hucholzite  instead  of  sillimanite  f 

\  I  have  not  succeeded  in  finding  any  such  account  in  the  English  trans- 
ition of  Berzelius  on  the  blowpipe.  It  occurs,  he  says,  in  page  216.  1 
>rcsuinc,  of  the  German  edition. 
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It  was  analyzed  by  Hartwall,  and  found  composed  of 


Titanic  acid,  .  56  .     10-66     .     9-8 

Zirconia,       •         .  20  • 

Peroxide  of  cerium,  15 

Lime,  .         .  3'8  . 

Peroxide  of  iron,   .  2*6  . 

Peroxide  of  tin,     .  0*5  .       0*05 


5-33     . 

4*9S 

2' 14     . 

2 

1-08     , 

.     1 

0-52     . 

,     0-48 

97-9 


• 


Obviously 

5  atoms  titaniate  of  zirconia, 

2  atoms  titaniate  of  peroxide  of  cerium, 

1  atom  titaniate  of  lime, 

^  atom  titaniate  of  peroxide  of  iron. 

Sp.  4.  Eudpedite. 
This  mineral  was  discovered  by  Sir  Charles  Giesedc^  in 
Greenland,  at  Kangerluarzuc,  in  the  same  bed  from  which  the 
sodalite  was  procured. 

Colour  sometimes  rose  red,  sometimes  hyacinth  red. 

Sometimes  massive,  sometimes  crystallized.     The  crjrstili 

have  somewhat  the  aspect  of  rhomboidal  dodecahedrons  with 

their  edges  truncated.     Mr.  Levy  has  given  a  description  of 

.  ]  a  very  fine  crystal  in  possession  of  Mr. 

Brooke,  the  figure  of  which  is  given  in 

the  margin.     He  considers  the  primaij 

form  as  an  acute  rhomboid,  in  which 

P  on  P  73*^  40^ 
The  following  are  the  incideneet  cal- 
culated by  Mr.  Levy,f  all  of  whidi*  he 
says,  agree  within  ten  minutes  with  obeer- 
/'<"«!"  vation. 

/  "^  bi ''  \  P  on  P  73^  40'  P  on  al  112*  SJ 
A  i>  /  \  p.!  blonbl  96  15  bl  on  al  129  34 
/  \        /   "    ^      I    el  on  el     63   59  el  on  al  101  40 

^'  '       ui     '^  ,di    \  a2  on  a2   126   44         a2  on  al  148  49 
'\  /'       \  'f  e2  on  e2   120  e2  on  al    90 


\  i     '/ 


M   J  -       -     _      / 


^M  dl  on  dl   120  dl  on  al    90 


V 

ix-i 


(    Fil 


Structure  foliated;  fracture  imperAct 


conchoidal  or  splintery. 
*  rogrgciidorf*  Aiinaloii,  xvii.  483.         f  Edinburgh  Joumal,  lii.  81* 
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Lustre  vitreous. 

Hardness  6 ;  specific  gpravity,  by  my  trials,  2*9036.  Stro- 
meyer  states  it  at  2*90355. 

Before  the  blowpipe  it  fuses  into  a  leek  green  scoria. 

When  pulverized  it  gelatinizes  in  acids. 

Its  constituents,  as  determined  by  the  analysis  of  Stro- 
meyer,*  are 

Atoms. 

Silica,  .  .         53-325     .     26*66     .     27 

Zirconia,         .  JM02     .       2-96     .       8 


Lime, 

9-785     . 

2-79     . 

2*83 

Soda, 

13-822     . 

8-45     . 

3-49 

Protoxide  of  iron. 

6-754     . 

1-50    . 

1-52 

Protoxide  of  manganese, 

2-062     . 

0-45    . 

0-45 

Mnriatic  acid. 

1-034     . 

0-22     . 

0-22 

Water, 

1-801     . 

1-6 

99-685 
I  repeated  this  analysis,  and  verified  it  so  far  that  I  got  all 
die  constituents,  but  not  in  the  same  proportions,  because  my 
q^edmen  was  not  quite  pure.-f     The  above  numbers  approach 

3}  atoms  bisilicate  of  soda, 
3  atoms  bisilicate  of  lime, 
3  atoms  tersilicate  of  zirconia, 
1 J  atom  tersilicate  of  iron, 
I  atom  silicate  of  manganese. 

Sp.  5.  PolymignitcX 
This   mineral   occurs    sparingly   in   the   zirconsyenite    of 
Frederikvarn,  in  Norway.      Specimens  of  it  were  sent  by 


*  Untersachungen,  p.  438. 

f  The  result  of  my  analysis  was 

Silica, 

31-654 

Zirconia, 

3*248 

Lime, 

12624 

Soda, 

17776 

Protoxide  of  iron. 

6-092 

Protoxide  of  manganese. 

6*816 

Muriatic  acid. 

• 

0-952 

Water, 

• 

1-750 

100-912 
The  specimen  was  in  small  fragments,  mixed  with  much  impurity. 
X  From  trtktfff  many,  and  fuyfvfu,  I  mix. 
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Mr.  Tank  to  Berzelius,   to  whom  we  are  indebted  for  its 
description  and  analysis.* 

Colour  black;  powder  brown. 

Always  crystallized  in  long  slender  prisms  having  a  rectan- 
gular base,  whose  edges  are  more  or  less  truncated.  The 
prism  has  frequently  two  opposite  faces  broader  than  the  two 
others.  Its  length  varies  from  1  to  4  lines.  Mr.  G.  Rose 
has  shown  that  its  primary  form  is  a  rhomboidal  octahedroDi 
the  three  axes  of  which  are  to  each  other : :  V2'i  14 :  V4'255: 1, 
and  the  dihedral  angles  are  I36*>  28,  I16*»  22,  and  80**  16.t 

Lustre  splendent  and  nearly  metallic. 

Fracture  conchoidal  without  any  perceptible  cleavage; 
opaque. 

Scratches  glass  and  is  not  itself  scratched  by  the  knife,  7? 
specific  gravity  4 '8 06, 

Before  the  blowpipe  it  remains  unaltered,  and  g^ves  out  no 
water.  With  borax  it  fuses  easily,  and  forms  a  glass  coloiired 
by  iron.  It  becomes  opaque  by  flaming  when  an  additional 
dose  of  borax  is  added.  It  then  assumes  an  orange  colour, 
and  if  still  more  borax  be  added  it  remains  opaque  after  cool- 
ing. When  fused  with  tin  it  gives  a  red  colour,  approaching 
yellow.  Biphosphate  of  soda  dissolves  it  also,  but  with  more 
difficulty.  In  a  reducing  heat  the  glass  becomes  reddish,  and 
this  colour  is  not  altered  by  tin.  In  the  oxidizing  flame  the 
colour  becomes  lighter,  and  more  approaching  to  yellow.  In 
carbonate  of  soda  it  is  decomposed  without  fusion,  and  becomei 
greyish  red.  An  additional  dose  causes  it  to  fuse  completely. 
When  a  little  borax  is  added,  it  gives  some  marks  of  redo^ 
tion,  but  inconsiderable  ones. 

Its  constituents,  determined  by  Berzelius,  from  the  i 
of  10' 16  grains  of  it,  are  as  follow : 


Titanic  acid,       .  .  46-3  .     8-43     .     7-02 

Zirconia,             .  .  14'4  .     3-84     .     3*2 

Peroxide  of  iron,  .  12*2  . 

Lime,         .         .  .  4*2  . 

Sesquioxide  of  manganese,    2-7  . 

Peroxide  of  cerium,  .  5'0  . 

Yttria,        .         .  .  11-5  . 


2-44     . 

203 

1-20     . 

1 

0-54    . 

0-47 

0-71     . 

0-6 

209    . 

1-74 

96-3 

*  Kong.  Vet.  Acad.  Hjiiidl.,  1824,  p.  388,  or  Annals  of  PhiloMphy  (S^ 
scries),  xii.  117.  f  Ann.  des  Mines  (2d  tcrict),  iii.  2SS. 
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The  resulting  constitution  from  the  preceding  analysis,  is 
3  atoms  titaniate  of  zirconia, 
*2  atoms  titaniate  of  iron, 
]|  atoms  dititaniate  of  yttria, 
1  atom  dititaniate  of  lime, 
^  atom  dititaniate  of  cerium, 
^  atom  dititaniate  of  manganese. 
But  the  analysis  would  require  repetition,  in  order  to  deter- 
mine which  of  the  constituents  were  lost  during  the  process. 

GENUS  XIV. THORIUM. 

Thorium  has  heen  known  for  so  short  a  time,  that  it  is  not 
surprizing  that  very  few  mineral  species  containing  it  are  yet 
discovered.  Indeed,  if  we  except  Siberian  pyrochlore,  in 
irhich  Wbhler  has  discovered  it  to  the  amount  of  5  per  cent, 
the  only  species  known  is  the  one  in  which  thorina  was  origi- 
mJly  discovered. 

Sp.  1.  Thorite  • 

This  mineral  was  discovered  in  syenite  in  the  island  of 
Lor-on,  situated  near  Brevig  in  Norway.  It  was  discovered 
by  the  Rev.  Mr.  Esmark,  son  of  Esmark  the  celebrated  pro- 
fessor in  the  university  of  Christiania.  Esmark  sent  a  speci- 
men to  Professor  Berzelius,  who  analyzed  it,  and  detected  in 
it  a  new  substance,  to  which  he  gave  the  name  of  thorina. 

Thorite  is  black. 

Amorphous,  without  any  indication  of  crystalline  shape  or 
cleavage.  It  resembles  very  closely  the  gadolinite  of  Ytterby. 
Sometimes  its  surface  is  covered  with  a  thin  coating  of  rust 
coloured  matter.     Streak  reddish  grey ;  powder  brownish  red. 

Very  easily  frangible  and  full  of  rifts. 

Lustre  of  the  fresh  fracture  vitreous,  of  the  old  surfaces 
resinous  and  dull. 

Easily  scratched  by  the  knife ;  opaque. 

Specific  gravity  4'63. 

Before  the  blowpipe  it  loses  its  black  colour,  gives  out 
water,  and  becomes  pale  brownish  red.     It  does  not  fuse. 

Calcined  in  a  tube,  it  gives  out  slight  indications  of  fluoric 
icid.  With  borax  it  fuses  easily;  and  when  the  assay  is 
ftdded  in  considerable  abundance,  the  bead  becomes  opaque  on 
irooling,  but  by  flaming  recovers  its  transparency.     The  bead 

•  Kong.  Vet.  Acad.  Handl.,  1829,  p.  1. 
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has  the  usual  colour  imparted  by  iron.  The  addition  of  nitre 
shows  the  presence  of  manganese.  With  biphosphate  of  sodi 
it  dissolves,  leaving  a  skeleton  of  silica;  the  glass,  which  ii 
coloured  by  iron,  becomes  opaline  in  cooling.  With  carbonate 
of  soda  the  mineral  is  decomposed  without  fusion,  and  a  yel- 
lowish brown  scoria  remains  on  the  charcoal.  When  borax  ii 
added,  small  metallic  grains  are  obtained,  which  flatten  under 
the  pestle.  When  heated  with  carbonate  of  soda  on  platinum 
foil,  the  whole  becomes  green  coloured. 

The  constituents,  by  Berzelius's  analysis,  are  as  follow: 

Atomii. 

Thorina, 

Silica, 

Lime, 

Peroxide  of  iron,     . 

Oxide  of  manganese. 

Magnesia,  . 

Peroxide  of  uranium, 

Oxide  of  lead. 

Oxide  of  tin. 

Water, 

Potash, 

Soda, 

Alumina,     . 

Powder  not  dissolved, 

99-54 
If  we  consider  the  silica  as  the  only  add,  and  all  the  other 
constituents  as  bases,  the  mineral  will  be  composed  of  nmple 
silicates,  and  its  constitution  is  very  nearly 
2  atoms  silit^ate  of  thorina, 

I  atom  silicate  of  lime,  iron,  manganese,  &c 

II  atom  water. 

But  it  is  probable  that  several  of  the  constituents  are  only 
accidentiilly  present. 

GENUS  XV. IRON. 

Iron  is  scattered  in  such  profusion  tlirough  almost  every 
part  of  the  globe,  that  but  few  minerals  exist  which  do  not 
contain  some  trace  of  it.  But  we  include  under  this  genm 
those  minerals  only  which  consist  chiefly  of  it,  or  which  at 
least  contain  it  as  an  essential  and  notable  constituent.    Tleie 


57-91     . 

6-81 

18-98     . 

9-49 

2-68     . 

0-73 

3-40     . 

0-68 

2-39     . 

0-48 

0-36     . 

014 

1-61     . 

0-57 

0-80    . 

0-06 

0-01 

9-50     . 

8-44 

014 

0-10 

0-06 

1-70 
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e  80  numerous   that  iron,   after  alumina,  is  the 

in      ^cies  of  any  genus  at  present  known.     They  may 

divided  into  three  sections.     The  first  consists  of  those 

i        in  which  iron  either  exists  uncombined,  or  in  combina- 

m      th  a  simple  substance.  \  The  species  belonging  to  the 

eo      i  section  consist  of  oxide  of  iron,  united  to  an  oxygen 

;  while  the  third  section  embraces  those  species  in  which 

[phuret  of  iron  is  united  with  a  sulphur  acid. 

Se<      1.  Iron  uncombined,  or  united  to  a  simple  substance. 

1  s  belonging  to  this  section  amount  to  about  12, 

y  CO    titute  some  of  the  most  abundant  and  important 
«  ot  this         .1. 

Sp.  1.  Native  Iron, 

Bolide. 
It       Still  a  question  among  mineralogists  whether  native 
n  ly  occurs.     There  is  no  doubt,  however,  that  sped- 

of  it  have  been  occasionally  met  with.     Cramer  describes 
found  in  the  mine  of  Hackenburgh,  weighing  four  lbs.* 
U  ntier,   in    his  Mineralogical   Geography  of  Saxony, 

D      I  specimen  found  at  Kamsdorf,  in  Saxony.    Klaproth 
his  cabinet  a  specimen  from  the  mine  Eisemer  Johan- 
Great  Kamsdorf,  which  he  subjected  to  chemical 
yi      I*     Specimens  of  native  iron  were  found  in  veins  at 
Uanaan,  in  Connecticut,     These  veins  pass  through  a  quartz 
■ock«     It  is  said  to  occur  in  the  same  place  in  thin  beds  in 
nica  slate.     Some  of  the  specimens  found  weighed  8  ounces.^ 
Colour  bluish-white. 
Fracture  hackly  ;  cleavage  none. 
Lustre  metallic ;  malleable. 
Hardness  4*5. 
Attracted  by  the  magnet. 

The  specific  gravity  of  the  specimens  found  in  Connecticut 
raried  from  5*95  to  6*72. 

The  constituents  of  the  specimen  analyzed  by  Klaproth 
Bvere 

Iron,  .  92-5 

Lead,  .  6*0 

Copper,      .  1*5 

100*0 

•  Phil.  Mag.  xiii.  32.  f  Gehlen't  Jour.  i.  34. 

%  Ann.  (let  Mines  (second  leriet),  iii.  258. 
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It  is  not  probable  that  these  constituents  could  be  chemically 
combined.  The  Connecticut  specimens  contained  no  foreign 
metal,  but  they  were  mixed  with  plates  of  plumbago,  and 
associated  with  native  steel. 

Sp.  2.  Meteoric  Iron. 

This  species  of  iron  is  believed  to  have  constituted  a  portion 
of  those  igneous  meteors  which  occasionally  make  their  ap- 
pearance in  our  atmosphere,  and  after  burning  for  some  time, 
burst  with  a  loud  explosion.  It  does  not  therefore,  strictly 
speaking,  belong  to  the  mineral  bodies  of  which  our  globe  is 
composed  ;  but  as  it  exists  occasionally  on  the  surface  of  the 
earth  in  large  masses,  which  are  applied  to  useful  purposes,  it 
would  be  improper  to  pass  it  over  here. 

The  most  remarkable  specimens  of  meteoric  iron  are  those 
discovered  by  Pallas  in  Siberia,  and  Rubin  de  Celis  in  Soath 
America.  Masses  of  native  iron  have  been  found  also  in 
Mexico,  in  Peru,  on  the  Andes,  at  the  Cape  of  Good  Hope, 
at  Elbugen  in  Bohemia,  Agram  in  Croatia,  and  in  one  of  the 
islands  on  the  north  coast  of  America.  From  this  last  speci- 
men, as  we  are  informed  by  Captain  Parry,  the  Elsqaimanx 
supply  themselves  with  all  the  iron  which  they  require. 

Meteoric  iron  is  silver-white,  and  not  nearly  so  liable  to 
rust  as  common  iron.  Its  structure  is  granular,  and  its  spe- 
cific gravity  7'3.* 

The  following  table  exhibits  the  constituents  of  varkwi 
specimens  of  native  iron,  according  to  the  best  analyses 
hitherto  made : 


Iron, 
Nickel, 

t 

+ 

t 

t 

t 

t 

96-5 
3-5 

98-3 
1-5 

91-31 
8-39 

91-23 
8-21 

91-76 
6-36 

9076 
7-87 

100 

100 

100-10 

99*44 

98-12 

98^ 

If  these  specimens  be  chemical  compounds  of  iron  and 
nickel,  it  is  clear  tliat  the  two  metals  combine  in  many  variooi 

*  This  was  the  specific  grravity  of  native  iron  found  on  the  Easteni  C<x^ 
dillera  of  the  Andes.     See  Edinburgh  Jour.  zi.  120. 

f  Kluproth,  Gehlen's  Jour.  i.  13.  The  first  spedmen  firom  Sdavoaiii 
the  second  from  Siberia. 

X  Mariano  de  Rivero,  and  Boussingault,  Edin.  Jour.  xi.  120.  The  ipe> 
cimens  analyzed  were  from  the  Eastern  Cordillera  of  the  Andes. 
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>roportioii8.    llie  spedmen  in  the  third  colamn  is  a  compound 

10  atoms  iron,    85 
1  atom  nickel,     3*25 


38*25 


Sp.  3*  Magnetic  Iron  Ore. 
Octahedral  iron  ore — ozidoloui  iron — ferroao  fenic  oxide. 

This  mineral  occurs  in  beds  or  in  single  crystals  imbedded 
chlorite  slate,  serpentine,  greenstone,  &c.  The  beds  often 
t  I  a  great  way  both  in  length  and  thickness.  Hence 
letic  iron  ore  constitutes  one  of  the  most  abundant  and 
ii  )rtant  ores  of  that  metal. 
Colour  iron  black  ;  streak  black. 

.     ve  and  crystallized.     Primary  form  the  regular  octa- 

Frequently  all  the  edges  of  the   octahedron  are 

p        ed  by  tangent  planes.     When  these  secondary  &ce8 

so  much  enlarged  as  to  effitce  the  primary  planes,  the 

1    J         mes  the  form  of  the  rhombic  or  garnet  dodeca- 

Ci(  B  sometimes  perfect,  parallel  to  the  fietces  of  the 

imary  octahedron,  sometimes  not  to  be  observed. 

Fracture  conchoidal,  uneven. 

Lustre  metallic ;  but  sometimes  imperfect 

Opaque;  brittle. 

Hardness  5*5  to  6*5 ;  specific  gravity  of  a  very  pore  spect- 
nen  5*092,  by  my  trial. 

Not  altered  before  the  blowpipe  per  se.  With  borax  in  the 
izidizing  flame  it  fuses  into  a  dull-red  glass,  which  becomes 
dear  on  cooling,  and  often  assumes  a  yellow  dnt.  In  the 
reducing  flame  it  becomes  bottle-green.  The  same  appear- 
loces  are  produced  with  biphosphate  of  soda.  Does  not  fuse 
irith  carbonate  of  soda. 

Berzelius  first  showed  that  magnetic  iron  ore  is  a  compound 
of 

1  atom  protoxide  of  iron,         .  4*5 

2  atoms  peroxide  of  iron,         .         10*0 

14*5 

His  results  were  confirmed  by  the  analysis  of  a  very  pure 
specimen  in  my  laboratory  by  Messrs.  Mitchell  and  Hilton. 
25  grains  of  the  mineral  yielded  them 

I.  2  F 
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Peroxide  of  iron,         .         25*432 
Silica,         .         .         .  0*4 


25-832 
The  excess  was  owing  to  the  conversion  of  the  protoxide 
of  iron  in  the  specimen  to  peroxide.  The  silica  was  doubt- 
less foreign  matter  mechanically  mixed  with  the  pure  ore. 
It  will  be  found  on  calculation,  that  in  magnetic  iron  ore, 
1  atom  of  iron  is  combined  with  1^  atom  oxygen,  which  gives 
the  very  constitution  pointed  out  by  Berzelius. 

Magnetic  iron  ore  occurs  most  commonly  in  primary  forma- 
tions. Hence  its  abundance  in  Scandinavia.  It  is  from  it 
that  all  the  Swedish  iron,  so  celebrated  for  its  excellent 
qualities,  and  so  fit  for  steel,  is  extracted. 

Sp.  4.  Specular  Iron  Ore. 

Anhydrous  peroxide  of  iron,  oligiste  iron,  iron  froth,  iron  nuca,  red  hema- 
tite, red  clay  ironstone,  red  siliceous  ironstone,  red  ochre. 

This  mineral  occurs  usually  in  beds  and  veins  in  primary 
formations.  It  is  found  crystallized  in  the  lava  ejected  from 
Vesuvius.  Beautiful  crystals  occur  in  Elba  along  with  iron 
pyrites  and  quartz.     It  is  found  also  in  many  other  places. 

Colour  in  the  perfect  specimens  steel-grey  and  iron-blade 
When  the  state  of  aggregation  is  lost,  the  mineral  becomes  red. 

Lamelliform,  and  crystallized  in  a  great  variety  of  form^. 

The  primary  form  is  a  slightly  acute  riiom- 
/  \  N        bold. 

\       ^        \\  P  on  F  86*'  W 

\  P  on  P'  93*^  5(y 

Sometimes  the  mineral  assumes  the  fona 
of  an  octahedron,  sometimes  of  a  triangiilir 
dodecahedron,  with  its  apices  truncated  either  Tery  deep  or 
near  the  apex.  The  common  shape  of  the  crystal  from  Elbi 
is  rather  complicated.  For  a  description  we  refer  to  Hauy 
or  Phillips. 

Lustre  metallic. 

Opaque ;  very  thin  laminse  are  frdntly  translucent.  Thtj 
show  a  deep  blood-red  colour. 

Brittle ;  sometimes  acts  feebly  on  the  magnet 

Hardness  5*5  to  6*5;  specific  gravity  of  a  crystalliied 
specimen  from  Sweden,  as  determined  by  Haidinger,  5*S51* 

Before  the  blowpipe  it  behaves  like  magnetic  iron  ore. 

When  pure  it  consists  entirely  of  peroxide  of  iron. 
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The  miaiceous  variety  of  this  species  occurs  massive  or 
crystallized  in  thin  six-sided  tables.  It  usually  consists  of 
thin  plates,  which  held  between  the  eye  and  the  light  appear 
blood-red.  In  other  respects  it  is  similar  to  the  common 
specular  iron  ore.  Sp.  gr.  4*491  to  5*059,  according  to 
Kirwan. 

Iron  froth  (Eisenrahm)  is  composed  of  scaly  friable  parts, 
which  soil  strongly ;  colour  between  cherry  and  brownish* 
red ;  very  soft.     It  was  analyzed  by  Dr.  Henry,  who  obtained 

Peroxide  of  iron,  .         94-5 

SiUca?         .  .  4*25 

Alumina,  .  1*25 


100 
Bed  hematite  ( BMhgUiskopf)  is  found  in  masses,  stalactites 

and   kidney-form  balls;  colour  brownish  red;  powder  red; 

structure  fibrous ;  specific  gravity  of  a  specimen  from  Muir- 

kirk  6*305;   hardness  7;    opaque;    lustre   semimetallic.     I 

subjected  it  to  analysis,  and  obtained 

Peroxide  of  iron,  .         96*65 

Columbic  acid  ?  .  1*45 

Alumina,  .         .  0*79 

Water,  .         .  1*09 


99-98 
Compact  red  iron  ore  occurs  massive  or  in  pseudomorphous 

cubic  crystals ;  colour  brown  red ;  fracture  uneven ;  texture 

compact.     Sp.  gr.  4*232,  as  determined  by  Hoffmann. 

Tlie  red  lenticular  day^iron  stones  belong  also  to  this  species. 

They  consist  of  red  oxide  of  iron  more  or  less  mixed  with 

foreign  matter. 

Red  ochre  and  reddle  also  belong  to  it. 

Sp.  5.  Crucite. 

The  singular  mineral  to  which  I  have  given  this  name  is 
found  disseminated  in  purple  coloured  clay  slate  at  Clonmell, 
in  the  County  of  Waterford,  in  Ireland.  It  was  brought  me 
by  Mr.  Doran,  who,  I  presume,  was  the  person  who  first 
found  it. 

It  is  always  in  crystals.  The  shape  is  a  four-sided  oblique 
prism,  the  faces  of  which  meet  at  angles  of  60®  and  120**. 
Tliese  crystals  are  about  an  inch  in  length,  and  about  one- 
fifth  of  an  inch  in  thickness.     Two  of  them  always  occur 
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together  crossing  each  other  at  angles  of  60«  and  120^. 
Hence  the  reason  of  the  name  by  which  I  have  distinguished 
it.  Sometimes  three  crystals  cross  each  other  constituting  a 
kind  of  star  with  six  rays.  Each  of  the  angles  at  the  centre 
where  the  crystals  cross  is  an  angle  of  60®. 

Internal  colour  black  with  something  of  the  metallic  lustre. 
Externally  the  colour  is  red,  obviously  from  the  action  of  the 
atmosphere.     Does  not  act  on  the  magnetic  needle. 

External  lustre  dull ;  opaque. 

Hardness  3 ;  specific  gravity  3*579.  That  of  another  spe- 
cimen was  as  high  as  3*8095.  But  the  quantity  which  could 
be  employed  for  these  determinations  was  so  small  that  g^reat 
accuracy  is  not  likely  to  have  been  attained. 

Before  the  blowpipe  it  acts  precisely  as  oxides  of  iron  do. 

It  was  analyzed  with  great  care  by  my  nephew  Dr.  R. 
Thomson,  but  he  found  it  impossible  to  exclude  tlie  whole  of 
the  matrix  in  which  the  crystals  occur.  The  constituents 
obtained  were 


Atonu. 

Peroxide  of  iron. 

81-666     . 

16i 

Alumina, 

6*866     . 

S 

Silica  and  scales  of  mica, 

6-000     . 

3 

Lime, 

4-000     . 

114 

Magnesia, 

0*532     . 

0-21 

99-064 

It  is  impossible  to  draw  any  satisfactory  conclusion  from 
these  numbers,  because  part  of  the  constituents  was  certainly 
derived  from  the  matrix.  This  matrix,  examined  by  the  mag- 
nifying glass,  was  so  full  of  quartz  grains  that  I  am  disposed 
to  ascribe  all  the  quartz  to  this  source.  If  the  alumina,  lime, 
and  magnesia  be  constituents  of  the  mineral,  which,  however, 
is  more  than  doubtful,  it  might  be  perhaps  considered  as 
composed  of 

2  atoms  terferrate  of  alumina, 
1  atom  terferrate  of  lime. 

The  peroxide  of  iron  acting  the  part  of  an  acid. 

The  great  difference  between  the  specific  gravity  of  cmcite 
and  of  specular  iron  ore,  makes  it  impossible  to  consider  it  as  a 
variety  of  that  mineral,  even  if  the  crystalline  form  were  not 
incompatible. 

I  have  placed  it  provisionally  next  in  order  after  speeular 
iron  ore,  till  the  discovery  of  purer  crystals  than  we  were  able 
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to  pick  out  from  the  specimens  of  Mr.  Doran,  enable  us  to 
determine  whether  or  not  our  present  views  respecting  its 
chemical  constitution  be  correct. 

Sp.  6.  Manganesian  Iran  Ore.^ 

Tliis  mineral  was  sent  me  by  Mr.  Nutall  from  Stirling, 
in  Massachusetts. 

Colour  black ;  lustre  splendent,  semimetallic ;  streak  red. 

On  some  parts  of  the  surface  splendent  facets  appear,  which 
seem  to  indicate  an  octahedron  as  the  primary  form  of  its 
crystals.     Texture  foliated,  but  cleaves  only  in  one  direction. 

Surface  smooth ;  brittle  ;  opaque. 

Hardness  7 ;  specific  gravity  5'079. 

Fracture  small  conchoidal.  This,  together  with  the  colour 
and  lustre,  gives  the  mineral  something  of  the  aspect  of  cherry 
coal. 

Acts  feebly  on  the  magnetic  needle,  but  has  no  polarity. 

Its  constituents,  by  my  analysis,  are 

Atoms. 

Peroxide  of  iron,  .         75*5       .      16'1 

Sesquioxide  of  manganese,    22*65     .       4*53 
Titanic  acid  with  some  iron,     1*15 
Moisture,  .  .  0*40 


99*7 
This  approaches 

3  atoms  peroxide  of  iron, 
1  atom  sesquioxide  of  manganese. 
There  is  an  excess  of  peroxide  of  iron  which  is  probably 
united  in  the  mineral  with  titanic  acid. 

Sp.  7.  Franhlinite. 

This  mineral  exists  in  great  abundance  at  Franklin,  in 
Sussex  county,  New  Jersey.  It  was  analyzed  and  described 
by  Berthier  in  18l9.f 

Colour  iron  grey  ;  powder  dark  brown. 

Granular  and  massive.  Found  also  in  crystals.  The  shape 
is  an  octahedron,  but  all  of  them  that  I  have  seen  have  rough 
surfaces  and  cannot  be  measured.  They  are  sometimes 
several  inches  in  length. 

*  I  have  a  suspicion  that  this  species  and  the  following  are  only  varietaet 
of  each  other. 

f  Ann.  dcs  Mines,  iv.  483. 
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Fracture  coiichoidal. 

Lustre  metallic. 

Opaque;  crystals  semitransparent,  and  show  a  blood-red 
tint ;  brittle ;  not  easily  pounded. 

Hardness  6  to  6*5 ;  specific  gravity  of  the  pure  crystals 
5*069 ;  pieces  picked  out  of  a  mixture  of  franklioite  and  red 
zinc  4*257 ;  Berthier  states  the  specific  gravity  4'87* 

Acts  sensibly  on  the  magnetic  needle,  but  does  not  adhere 
to  the  magnet,  nor  is  it  possessed  of  sensible  polarity. 

Its  constituents  are  as  follow : — 


• 

t 

AlOM. 

Peroxide  of  iron, 

66    . 

66-10      . 

13-22 

Sesquiox.  of  manganese, 

16    . 

,     14-96 

2-99 

Oxide  of  zinc, 

17     . 

,     17-425     . 

3-31 

Silica, 

—     . 

0-204 

Water, 

0-560 

99         99-249 
These  analyses  very  nearly  coincide.     Probably  in  neither 

was  the  oxide  of  zinc  completely  freed  from  all  oxide  of  man- 
ganese.    The  numbers  approach 

4  atoms  peroxide  of  iron, 

1  atom  sesquioxide  of  manganese, 

1  atom  oxide  of  zinc. 
Were  we  to  consider  the  peroxide  of  iron  as  acting  the 
part  of  an  acid,  the  constitution  of  the  mineral  might  be 
represented  thus, 

1  atom  biferrate  of  manganese, 

1  atom  biferrate  of  zinc. 

Sp.  8.  Dihpdrous  Peroxide  of  Iron. 

A  nodule  of  this  mineral,  about  the  size  of  a  hen's  egg,  was 
found  in  a  trap  rock  at  Gourock,  in  the  neighbourhood  of 
Greenock.  It  occurs  also  in  crystals  at  St.  Just,  in  ComvaU, 
and  with  crystallized  quartz  at  St  Vincent's  rocks,  near  Bristol 

Colour  reddish  brown ;  streak  lighter. 

The  nodule  was  composed  of  very  fine  needles,  diverging 
slightly  like  a  painter's  brush.  The  crystals  have  a  right 
rhombic  prism  for  their  primitive  form. 

The  faces  of  the  prism  are  inclined  to  each  other  at  angles 

*  By  Berthier's  analysis. 

f  By  my  analysis.     The  specimen  was  very  pure,  and  had  been  sent  ae 
by  Dr.  Torrey  expressly  for  analysis. 
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of  1 30**  4(y  and  49''  20'.  They  cleave  easily  in  the  direction 
of  the  short  diagonal  of  the  base. 

Lustre  imperfect  metallic  and  silky,  that  of  the  crystals 
adamantine. 

Brittle;  opaque. 

Hardness  4*5 ;  specific  gravity  4*375. 

The  constituents,  determined  by  my  analysis,  are 

Atoau,' 

Peroxide  of  iron,    91-7     .     18-34     .     1 
Water,  .  8-5     .       7-55     .     0-41 


100-2 
The  water  is  rather  less  than  half  an  atom.     Doubtless  a 
little  of  it  had  made  its  escape  before  the  nodule  was  subjected 
to  analysis.     In  the  crystals  the  proportion  of  water  was  very 
nearly  half  an  atom. 

Sp.  9.  Hydrous  Peroxide  o/Iron, 

StilpDOsiderite,  bonerz,  brown  fibrous  hematite,  brown  ochre,  brown  clay 
ironstone,  gothite,  lepidokrokite,  pyrosiderite,  rubinglimmer,  umber, 
jellow  clay  ironstone. 

This  species  occurs  both  in  beds  and  veins  in  primary  as 
well  as  secondary  rocks,  and  is  very  abundant. 

Colour  various  shades  of  brown,  as  yellowish  brown,  hair 
brown,  clove  brown,  and  blackish  brown ;  streak  yellowish 
brown. 

Massive.  It  is  said  also  to  occur  crystallized,  but  I  suspect 
that  all  the  crystals  hitherto  described  belong  to  the  last 
species.  Those  of  St  Just  I  analyzed  and  found  to  be  in  that 
predicament. 

Opaque  ;  does  not  act  on  the  magnet. 

Hardness  4-5  to  5 ;  specific  gravity  of  the  crystals  from 
Sl  Just  4*04.     Haidinger  states  the  specific  gravity  3*922. 

The  fibrous  broum  iron  ore  or  broum  hematite  constitutes 
the  true  type  of  the  species.  In  the  compact  brown  ore  the 
structure  of  the  species  is  no  longer  visible,  though  the  con- 
stituents are  still  firmly  compacted  together.  The  lenticular 
clay  ironstone^  the  kidney  form  or  etiteSy  and  the  pisiform 
iron  ore^  and  broum  iron  ochre  are  to  be  considered  as  impure 
varieties. 

The  following  tabic  exhibits  the  constituents  of  the  differ- 
ent varieties : — 


Peroxide  ci 

firoD,   . 

• 

t 

+ 

t 

t 

t 

It 

+ 

+ 

80  30 

79 

li 

M 

Ai 

TH 

73 

7fi 

S«quiox. 

fmsQgan., 

•>. 

2 

10-00 

l« 

IS 

2-25 

H 

ti 

1    f) 

ft 

Alumina, 

— 

trace 

- 

98-75  1  99 

» 

9e 

97 

99 

,«  |97 

100 

The  first  three  Bpecimehs  analyzed  exhibit  the  gpeciea  in 
its  state  of  greatest  purity.     The  mean  of  them  gives 

Peroxide  of  iron,  .  .  80-5  .  16-1 
Sesqittozide  of  manganese,  1-3  .  0-26 
Water,  .         .         .         15-0       .     13-84 

Silica,  .         .  2-OS     .       1-04 

If  we  admit  the  silica  to  be  united  with  peroxide  of  iron  in 
the  state  of  disilicate,  or  rather  trisilicate,  and  to  be  acciden- 
tal, it  is  obvious  that  the  mineral  is  a  hydrous  peroxide  of 
iron,  composed  of 

1  atom  water, 

1  atom  peroxide  of  iron.} 

Sp.  10.  Magnetie  Pyrites. 
Sulphuiet  of  iron. 
This  species  occurs  in  beds  along  with  other  minerals  con- 
taining iron.     It  also  forms  an  accidental  ingredient  in  sereral 
rocks,  and  crystallizes  in  their  fissures.     In  this  way  it  occuts 
in  Cornwall,  Wales,  at  the  base  of  Moel  Elion,  in  Caemar- 
*  Ulnann,  Hofinuui's  Miner.,  ir.   188.     The  apecioien  vu  itilpDO- 

t  D'Aubuisson,  Add.  de  Chim.,  Ixs*.  237,  The  fint  two  fpednwiH 
brown  hematites.  The  third  and  fourth  compact  brown  hematites.  The 
fifth  and  leventh  elites.     The  liith  lenticular  iron  ore.     The  eighth  bnira 

X  The  Tarictf  called  lignifonn  hematitc/from  w>nie  reKmblance  which  it 
besTB  to  wood,  has  a  brown  colour,  a  tibrout  texture,  and  b  ipecific  giaTitf 
of  3'443.     I  analyzed  a  ipedmen  and  obtained 


Silica,      . 

rso 

Off 

Poroiideofiron, 

78SO 

15-76 

Alumina. 

l-« 

0-65 

Water, 

16-80 

U-75 

06-68 
e  Icuve  out  the  alumina  as  accidental,  the  conitituenti  ate 
16  atoms  perhjdrate  of  iron, 
1  atom  perulicatc  of  iron. 
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vonshire,  and  in  some  of  the  hills  of  Galloway*  Crystals  of 
it  are  found  in  Bodenmais,  in  Bavaria,  and  at  Breitenbrun 
and  Geyer,  in  Saxony. 

Colour  intermediate  between  bronze-yellow  and  copper- 
red  ;  streak  dark  greyish-black. 

It  occurs  most  frequently  massive,  but  Count  Boumon  in- 
forms us  that  it  is  found  also  crystallized  in  irregular  six-sided 
prisms,  variously  modified.  It  affords,  by  cleavage,  the  regu- 
lar six-sided  prism,  which  is  therefore  its  primary  form. 

Lustre  metallic ;  opaque ;  brittle. 

Hardness  5  to  6 ;  Specific  gravity  4*681. 

Acts  slightly  on  the  magnetic  needle. 

Its  constituents  have  been  found  as  follow : 

Iron,  .         63-5     .       59*85     .       56*87 

Sulphur,      .         36*5     .       40*15     .       43-63 

lOOf         lOOj:  loot 

There  are  two  sulphurets  of  iron,  which  have  been  long 
known  to  chemists ;  namely,  the  sulphuret  composed  of  I  atom 
sulphur  and  1  atom  iron,  and  the  bisulphuret  composed  of  two 
atoms  sulphur  and  one  atom  iron. 

If  we  consider  the  three  analyses  given  in  the  table  to  be 
accurate,  the  specimens  analyzed  must  be  composed  as 
follow: 


1st,  of  Sulphuret  of  iron,         .         99*199     .     180 
Bisulphuret  of  iron,     •  0*801     .         1 

100 
The  2d,  of  Sulphuret  of  iron,         .         77*688    .     5 

Bisulphuret  of  iron,     .         22*812    .     1 

100 
The  3d,  of  Sulphuret  of  iron,         .         57*175     .     2 

Bisulphuret  of  iron,  42*825     .     1 

100 
They  constitute,  in  fact,  three  distinct  species,  although 
we  have  no  adequate  means  of  distinguishing  them  by  their 
external  characters. 

t    Hatcbett,  Phil.  Traiis.  1804,  p.  315. 

i  Stromeyer,  Gilbert**  AnnaleD,  xlriii.  189.  The  specimens  were  firom 
the  Hartz.  The  fint  analysis  corresponded  with  the  constitution  of  mag- 
netic pyrites  made  artiBcially. 
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Sp.  IJ.  Bistdphuret of  Inm. 

Iron  or  cubic  pyrites,  mundic,  sulphur. 

This  species  is  almost  universally  diffused.  It  oocnn  in 
clay  slate,  both  in  isolated  crystals  and  in  beds.  In  green- 
stone and  granular  limestone  it  exists  in  massive  nodules.  It 
is  a  pretty  abundant  ingredient  in  coal  beds,  and  often  con- 
taminates the  coal ;  being  known  to  colliers  by  the  name  of 
sulphur.  It  frequently  accompanies  ores  of  zinc,  lead  and 
copper. 

Colour  a  characteristic  bronze-yellow,  varying  a  little  in 
shade ;  streak  brownish-black. 

Massive  and  crystallized  in  cubes  and  regular  octahedrons, 
and  in  figures  derived  from  these  forms,  as  the  pentagonal 
dodecahedron  and  the  icosahedron.  The  cube  has  been 
adopted  as  the  primary  crystal,  because  the  mineral  cleavei 
best  parallel  to  its  faces. 

Fracture  conchoidal ;  opaque ;  lustre  metallic. 

Hardness  6*5 ;  specific  gravity  from  4*830  to  5*031. 

The  following  table  exhibits  the  constituents  of  this  minerd^ 
according  to  the  best  analyses  hitherto  made : 


Sulphur, 
Iron, 

* 

* 

• 

t 

52-15 

47-85 

52-5 
47-5 

52-7 
47-3 

54-26 
45-74 

100 

100 

100 

100 

If  we  calculate  the  constitution  of  the  mineral  from  BeN 
zelius's  analysis,  we  have:  axoou. 

Sulphur,  .         27*13     .     2*07 

Iron,  .  13-06     .     1 

The  mean  of  Hatchett's  analyses  gives : 

Atoms. 

Sulphur,  .         26*22     .     1*93 

Iron,  .  13*58     .     1 

The  mean  of  the  two  gives  us : 
Sulphur  2  atoms. 
Iron  1 

Tliere  cannot  therefore  be  the  least  doubt  about  the  true 
constitution  of  this  mineral. 

*  Hatchctt,  Phil.  Trans.  1804,  p.  325.  The  futt  spedmen  was  in  pe»- 
tagonal  dodecahedrons,  and  had  a  8peci6c  gravity  of  4'890.  The  lecoMl 
was  in  striated  rubes ;  the  third  in  smooth  cubes,  and  had  a  specific  gnvitT 
of4-8:)l.  f 
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Sp.  12.  Radiated  Pyrites. 
White  bbulphuret  of  iron,  cockscomb  pyrites,  kamkies,  leberkies,  zelkies. 

This  species  is  much  less  abundant  than  the  preceding.  It 
occurs  most  commonly  in  coal  beds.  It  is  found  also  in  veins 
along  with  ores  of  silver,  lead  and  copper. 

Colour  pale  bronze  yellow,  sometimes  inclining  to  green  or 

grey ;  streak  greyish  black. 

Massive  and  crystallized.    The  primary 
form  is  a  right  rhombic  prism, 

M  on  M'  106® 
But  the  most  common  form  is  a  very  flat 
crystal,  having  at  first  sight  the  appear- 
ance of  a  dodecahedron,  with  triangular 
faces,  but  consisting  in  feet  of  similar 
portions  of  five  crystals  connected  together. 
Lustre  metallic ;  opaque  ;  brittle. 
Hardness  6  ;  specific  gravity  firom  4*678  to  4*847. 
Its  constituents,  as  determined  by  Hatchett  and  Berzelius, 
are  as  follow : 

Iron,         .      46-40     .     45-66     .     45-07 
Manganese,    —  .     —  .       0-70 

Sulphur,  .      53-60     .     54-34     .     53-35 
Silica,       .      —  .     —  .       0-80 


lOO*  100^  99-92t 

The  constitution  is  obviously  the  very  same  as  that  of  the 
preceding  species.  This  is  remarkable,  as  the  two  species 
differ  in  their  specific  gravity,  and  in  the  shape  of  their 
crystals. 

Sp.  13.  Sesquiarseniet  of  Iron. 

This  mineral  was  first  distinguished  as  a  peculiar  species 
by  Mohs,  under  the  name  of  axotomous  arsenical  pyrites.X 
Hitherto  it  has  been  found  only  in  beds  either  along  with 
sparry  iron  ore,  or  imbedded  in  serpentine.  In  the  first  way 
it  occurs  in  the  valley  of  Lbling,  near  Huttenberg,  in  Carin- 
thia ;  in  the  second  way  at  Reichenstein,  in  Silesia. 

Colour  between  silver-white  and  steel-grey. 

It  is  found  crystallized,  and  its  primary  form,  according  to 
Mohs,  is  an  octahedron,  whose  faces  are  scalene  triangles,  and 
whose  axes  are  to  each  other  as  1  :  VO-8747  :  VO-4806 

Fracture  uneven ;  brittle;  lustre  metallic;  opaque. 

Hardness  5  to  5-5 ;  specific  gravity  of  the  massive  variety 
from  Reichenstein,  7-228. 

•  Hatchett,  Phil.  Trans.  1804,  p.  3'2o.     f  BcrzcHun,  Miiicralogic.  p.  263. 

X  Moht*  Mincralogry,  ii.  448. 
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Its  constituents,  as  determined  by  the  analysis  of  Hoffmann,* 
are: 


Sulphur, 

1-94     . 

Atoou. 

0-97     .     0-12 

Arsenic, 

65-99     . 

13-89     .     1-72 

Iron^ 

28-06     . 

8-01     .     1 

Serpentine, 

2-17 

9816 
If  we  allow  the  sulphur  to  be  united  to  arsenic,  and  to  be 
only  accidental,  it  is  obvious  that  the  constitution  of  tlie 
mineral  is 

U  atom  arsenic, 
1  atom  iron. 
It  is  therefore  a  sesquiarseniet  of  iron. 

Sect  2.  Oxygen  Salts  of  Iran. 

These  salts  being  numerous,  for  they  amount  to  no  fewer 
than  48  species,  it  will  be  convenient  to  subdivide  them. 

I.  Simple  Oxygen  Salts. 

These  constitute  more  than  half  of  all  the  oxygen  salts  of 
iron,  but  the  simplicity  of  their  constitution  renders  it  easy,  io 
a  chemical  point  of  view,  to  distinguish  them  from  each  other. 

Sp.  1.  Carbonate  of  Iron, 
Brownspar,  stahlstein,  spherosiderite,  spathose  iron,  fer  spathique,  day  iron- 
stone, argillaceous  iron  ore. 

This  species  occurs  frequently  in  veins  along  with  ores  of 
lead  and  copper,  and  is  rather  abundant  in  the  contemponmeoos 
veins  of  primary  rocks.  Great  beds  of  it  occur  in  our  coil 
formations,  which  supply  all  the  ore  requisite  for  the  immense 
quantity  of  iron  annually  smelted  in  Great  Britain. 

Colour  various  shades  of  yellowish-grey,  passing  into  ash» 

and  greenish-grey,  also  into  several  shades  of  yellow,  white, 

and  red.     The  clay  ironstone  is  sometimes  black,  from  the 

carbonaceous  matter  which  it  contains ;  streak  usually  white. 

Massive  and  crystallized  in  obtuse  rhomboids,  approaching 

pretty  nearly  to  the  shape  of  the  primary 
/     ,,  \      crystal  of  calcareous  spar. 

/  /      \  PonP'107** 

\  ^:    p/    \  P  or  F  on  P"  73* 

\      J,,/   \        /    according  to  the  measurements  of  Dr.  Wol- 
\  \  laston. 

~ —  ~    ^  Sometimes  the   angle  o  is  replaced  by 

♦  Pogpendorfs  Annalcn,  xxv.  489. 
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three  planes,  which,  increasing  id  size,  form  a  kind  of  elongated 
double  three-sided  prism,  terminated  by  the  half  of  the  original 
rhomboid. 

Not  unfirequently  the  lateral  angles  of  the  rhomboid  are 
replaced  by  tangent  planes,  which  converts  the  crystal  into  a 
regular  six-sided  prism.  Very  large  crystals  of  this  shape 
have  been  found  in  Cornwall. 

Fracture  imperfect  conchoidal. 

Lustre  vitreous,  inclining  to  pearly. 

Translucent  to  opaque ;  brittle. 

Hardness  3  to  4*5 ;  specific  gravity  from  8*7317  to  3*829. 

Before  the  blowpipe  it  blackens,  giving  off  carbonic  acid, 
and  leaves  an  oxide  of  iron  very  attractable  by  the  magnet 

The  first  attempt  to  analyze  sparry  iron  ore^  as  this  species 
was  called,  was  by  Bergman,  but  his  results  were  too  inacca- 
rate  to  induce  confidence.  Drappier  analyzed  three  specimens 
in  the  year  1803,  and  found  them  composed  of  protoxide  of 
iron,  magnesia,  and  carbonic  acid.*  Soon  after  two  other 
specimens  were  analyzed  by  Collet  Descotils,  with  nearly  the 
game  resultf 

The  following  table  shows  the  constituents^  according  to 
the  most  recent  analyses  hitherto  made :— 


Protoxide  of  iron, 

t 

t 

§ 

n 

67-5 

58 

54-57 

52128 

Protox.  of  mangan., 

3-5 

4-25 

1-155 

_ 

Lime, 

1-25 

0-50 

3176 

\    9-965 

Magnesia, 

— 

0-75 

-* 

Alumina, 

«- 

— 

— 

5-676 

Moisture, 

— . 

— 

2-630 

1—. 

Carbonic  acid,  . 

360 

35 

35-900 

32-231 

98-25 

98-5 

97-431 

100 

*  Jour,  des  Mines,  xviii.  47* 

+  Ibid.  p.  211. 

X  KUproth,  Beitrage,  iv.  1 10.  The  fint  spedmen  was  from  Dankerode, 
in  Halbentadt;  the  second  from  Bareuth. 

$  By  niy  nnalysis.  The  specimen  was  from  Slitt  lead  mine,  in  the 
county  of  Durham.  It  czidts  in  considerable  quantity  in  the  gangue  of  the 
ore,  and  is  granular,  and  of  a  reddish-white  colour,  and  has  a  specific  gravity 
of  37.31 7. 

I  Bischoff,  Ann.  des  Mines  (second  scries),  L  270.  It  was  a  spAervMi- 
deriU* 
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It  is  obvious  that  the  mineral  consists  essentially  of  car- 
bonate of  iron,  composed  of 

1  atom  carbonic  acid, 
1  atom  protoxide  of  iron ; 
but  there  are  generally  present  carbonates  of  lime  and  mag- 
nesia, in  more  or  smaller  quantity. 

The  important  metallurgical  ore  called  clay  ironstone^  is  in 
reality  a  mixture  of  carbonate  of  iron  with  day,  and  sometimes 
with  carbonaceous  matter.  Hence  the  variety  of  colour  which 
it  exhibits. 

The  fracture  is  usually  earthy ;  the  mineral  is  opaqae,  and 
has  a  specific  gravity  which  varies  from  2*936  to  3*471.  The 
following  table  exhibits  the  specific  gravity  of  several  varieties 
of  clay  ironstone,  from  the  coal  beds  in  the  neighbourhood  of 
Glasgow,  as  determined  by  Dr.  H.  Colquhoun. 

sped  flc  gimviCy. 

3-1793 
3-3801 
3-2699 


Localitlci. 

Crossbasket, 

Do.         greyish-black, 
Do.         light  greyish  black, 


Do.         brownish-black,  3*1175 

Clyde  Iron  Works,  .  3-1482 

Do.         do.         .  .  8-2109 

Easterhouse,  .  .  3-3109 

Airdrie,  Mushet's  black  band,         3*0553 
The   following  table  exhibits   the   composition   of  diese 
specimens,   as  determined  by  the    analysis    of   Dr.    Col- 
quhoun :• 


Carbonic  acid, 

02-53 

S3 -63 

81-86 

30-76 

26*36 

38*10 

38'S4 

85-17 

Protoxide  of  iron, 

S5-22 

45-84 

42-15 

38*80 

36*47 

47-38 

43-73 

58-00 

Protox.  of  mangan., 

_ 

0-20 

i*. 

0-07 

0*17 

0-13 

... 

.. 

J^ime,     •        •        . 

8-62 

1-90 

4-93 

5-30 

1*97 

9*00 

S-IO 

8« 

Magnesia, 

519 

5-90 

4-80 

6-70 

2*70 

2*20 

8-77 

1-77 

Silica, 

9-56 

7-83 

9*73 

10-87 

19-20 

6-68 

9-70 

1^ 

Alumina, 

5-34 

2-53 

3-77 

6-20 

8*03 

4^ 

6-13 

0« 

Peroxide  of  iron, 

1J6 

_ 

0-80 

0*38 

0-40 

0*38 

0^7 

0« 

Coalv  matter, 

Sulphur, 

Moisture, 

2-lS 

1-86 

2-33 

1-87 

2-10 

1*70 

1^50 

a-os 

0-62 

_ 

_ 

0*16 

^ 

0*28 

0-08 

«» 

— 

0-99 

— 

— 

— 

— 

— 

— 

100-97 

100-68  100-87 

101-00 

9e'09 

97*04 

97-06 

98« 

llie  following  table  exhibits  the  analyses  of  nineteen  Tarie- 
ties  of  clay  ironstone  occurring  in  nodules  or  beds  in  the  coal 
beds  of  France : 


•  Bre^-8ter*8  Journal,  vii.  234. 
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Protoxide  of  iron, 
Protoxide  of  mangaii. 
Magnesia,   . 
Lime,     .... 
Loss  by  calcination. 
Silica,     .... 
Alumina,     .     .     . 
Phosphoric  acid. 

§ 

-a 

s 

s 
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It  is  obvious  from  an  inspection  of  these  analyses,  that  all 
the  specimens  examined,  were  mixtures  of 

Carbonate  of  iron,         .         Pyrites, 
Carbonate  of  lime,         .         Clay, 
Carbonate  of  magnesia.  Coal, 

in  various  proportions.     Thus  the  first  specimen  consisted  of 

Carbonate  of  iron,  55'697 

Carbonate  of  lime,  15*390 

Carbonate  of  magnesia,  10*899 
Clav,  .  .  .  16-060 
Pyrites,  .         .  1125 

Coaly  matter,  .  2*130 

101*301 
The  excess  is  owing  to  the  deficiency  of  carbonic  acid  in 
the  analysis.     The  quantity  necessary  to  saturate  the  pro- 
toxide of  iron,  lime,  and  magnesia,  in  the  specimen,  is  39*605 
grains,  while  only  32*53  grains  were  obtained. 

Mushets  black  band  is  the  specimen  which  contains  the 
greatest  quantity  of  carbonate  of  iron.     It  is  composed  of 
Carbonate  of  iron,  .         85*437 

Carbonate  of  lime,  .  5*946 

Carbonate  of  magnesia,  .  3*317 

Clay,     ....  2*260 

Coaly  matter,  .         .  8*030 

99*99 
In  this  analysis  also  there  is  a  loss  of  1*4  grain  of  carbonic 
acid,  provided  the  whole  of  the  protoxide  of  iron,  lime,  and 
magnesia  be  saturated  with  that  acid,  as  is  very  probably  Ae 
case.  None  of  the  French  specimens,  analyzed  by  Berthier, 
is  so  pure  as  Mushet's  black  band.  I  analyzed  a  specimen 
of  ironstone  from  the  neighbourhood  of  the  Monkland  canal, 
which  contained  80*2  per  cent,  of  carbonate  of  iron. 

Its  specific  gravity  was  3*505.  Next  to  Mushet's  bladi 
band,  it  is  the  purest  specimen  of  clay  ironstone  that  I  have 
ever  met  with. 

Sp.  2.  Junkerite. 
This  mineral  has  been  lately  discovered  in  the  mine  of 
PouIIaouen,  in  a  gallery  of  research  opened  in  the  pit  Koenig. 
It  covers  the  surface  of  small  quartz  veins  which  traverse  the 
grey  wacke  of  the  locality.  M.  Paillette,  sub-director  of  the 
mine,  discovered  the  crystals  constituting  this  species,  and 
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them  the  name  of  Juukerite,  in  honoar  of  the  director, 

inker,  to  whom  the  mine  is  indebted  for  its  present  state 

vity. 

our  yellowish  grey,  not  unlike  that  of  some  varieties  of 

e  of  lime. 

is  in  crystals,  the  usual  form  of  which  is  a  rectangular 

(dron,   the   faces  of  which  are  curved  somewhat  like 

of  the  diamond.     The  faces  of  the  octahedron  are  dull^ 

t  the  angles  cannot  be  measured  by  the  reflecting  gonio- 

But  it  possesses  three  cleavages,  which  bring  into 

new  faces  of  such  brilliancy,  that  the  angles  admit  of 

aeasurement.     Two  of  these  cleavages  are  parallel  to 

agonal  planes  of  the  octahedron,  and  consequently  meet 

angle  of  108®  26'.     The  third  cleavage  is  perpendicular 

axis  of  the  octahedron.     Hence  the  primary  form  is  a 

oblique  prism,  the  faces  of  which  meet  at  angles  of  108^ 

171®  34'.     The  two  vertical  cleavages  always  occur, 

le  third  only  occasionally. 

e  common  carbonate  of  iron  which  constitutes  the  pre- 
1^  species,  has  for  its  primary  form  an  obtuse  rhomboid 
Emgles  of  107^.  A  form  quite  incompatible  with  the 
It  Thus  common  carbonate  of  lime  and  Junkerite 
from  each  other  precisely  as  calcareous  spar  and  arrago- 
liffer.  Calcareous  spar  has  for  its  primary  form  an 
3  rhomboid  of  105°  5^,  while  that  of  arragonite  is  a  right 
le  prism,  the  faces  of  which  meet  at  angles  of  116^  KV, 
3«  SO'. 

rdness  3*5;  specific  gravity  3*815. 
Fore  the  blowpipe  with  borax  it  fuses  into  a  yellowish 
glass,  which  becomes  brown  when  the  proportion  of 
frite  is  considerable. 

e  constituents  of  this  mineral,  determined  by  two  differ- 
nalyses  of  M.  Dufresnoy,  to  whom  we  owe  the  only 
ption  hitherto  published,  are  as  follow : 

Protoxide  of  iron,        .         53*6     .     47*9 
Carbonic  acid,  .         33*5     .     80-0 

Silica,  .  8-1     .     16-8 

Magnesia,  .  8-7     .       8'9 

98-9  98*6« 

we  admit  the  silica  to  be  accidental,  as  can  hardly  be 

•  Ann.  de  Chim.  et  de  Phys.  Iti.  198. 

2g 
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doubted  from  the  great  difference  in  the  tiro  analjrseti  there 
is  a  slight  excess  of  bases.     The  atoms  of  acids  and  baio 

being 

BjlitaiMlyiiik  By  Sd  aaalyiii. 

Carbonic  acid,         •         .         12*1  atoms  10-64 

Protoxide  of  iron,     1 1-91 1     ^^  g    r  10-64 *>  j^ 
Magnesia,         •  1*4    5  C    ^'^   5 

But  we  have  no  evidence  that  the  mineral  was  not  a  neutnd 
carbonate  of  iron,  as  M.  Dufresnoy  did  not  determine  the 
weight  of  the  carbonic  acid  evolved,  but  deduced  it  simplj 
from  the  quantity  of  protoxide  obtained. 

Sp.  3.  Bisulphated  Peroxide  (^Inm. 

This  mineral  was  brought  from  South  America  by  Dr. 
Meyen.  It  is  found  in  the  province  of  Coquimbo,  the  BMt 
northerly  part  of  the  republic  of  Chili,  not  far  from  the  bouh 
dary  of  the  province  of  Bolivia,  and  about  half  a  day's  jourMj 
from  the  town  of  Copiapo.  It  constitutes  a  bed  in  a  felaparry 
rock,  which  fuses  before  the  blowpipe.  This  rock  mgreeM  with 
a  fine  grained  granite  in  its  properties.  It  is  probable  that 
the  salt  is  derived  from  the  decomposition  of  a  bed  of  iroa 
pyrites  situated  in  the  rock.  The  bed  of  salt  rises  in  varions 
places  to-day,  and  pits  almost  20  feet  deep  have  been  dug  ia 
it  by  the  country  people. 

The  salt  is  white,  and  partly  in  fine  granular  maases  and 

_^^^  partly  in  crystals.     These  cryatak  have 

,<^  ^J<\       the  figure  in  the  margin,  a  regular  six* 

//  /:  J,  \  p\  \     sided  prism,  terminated  at  both  eztremi- 
/;/. .1— \  \  ties  by  a  truncated  six-eided  pyramid. 

The  following  are  the  angles  calcalatod 
by  M.  H.  Rose,  from  some  meaauunisiili 
by  his  brother : 

r  on  r      128^  8' 
r on  c      151 
!..  ■"=  '"'i  "T"-^  j  r  on  g     119 

V   V-; — rt^'/  gong    »?o 

\  \   \    T   I  !    !         The  crystals  cleave  imperfectly  paral- 

\  ;  .i iJ.  /      lei  to  the  faces  r  and  g.     Their  fracture 

^-""^         is  conchoidal. 

The  salt  is  completely  soluble  in  water,  and  when  the 
solution  is  heated,  a  copious  precipitate  of  peroxide  of  iron 
falls.  When  it  is  dissolved  in  water  containing  muriatic 
a  portion  of  silica  remains  undissolved. 
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*roiii  Che  analysis  of  Mr.  H.  Rose/  the  constituents  of  this 
are 


Silica, 

0-31 

.     0-15 

Solphuric  acid, 

43-55 

.     8r1l 

Peroxide  of  iron, 

24- 11 

.     4-82 

Alumina, 

0-92 

•     0*40 

Lime, 

0-73 

.     0-20 

Magnesia, 

0*82 

.     013 

Water, 

80*10 

.  26-75 

100-04 
salt  is  soluble  in  water,  it  is  dear  that  all  the  bases 
combined  with  sulphuric  acid.     If  we  admit  the 
,  and  magnesia,  to  be  in  the  state  of  sulphates^ 
s  probable  they  will,  for  saturation  require  0*73 

of  sulphuric  acid.     There  will  remain  8  atoms  to  unite 
4-82  atoms  peroxide  of  iron.     It  is  pretty  dear  from  this 
t  is  in  the  state  of  a  bisulphate,  or  a  compound  of 
2  atoms  sulphuric  acid, 
I  atom  peroxide  of  iron, 
5  atoms  water, 
liese  numbers  must  represent  very  nearly  the  constitution 
le  salt. 

Sp.  4.  SulphaUd  Peroxide  of  Iron* 
1  t  is  generally  found  encrusting  the  preceding.     It 

of  small  grains  frequentiy  covered  with  small  thin 
d  tables,  so  minute  that  their  angles  cannot  be  deter- 
Easily  cleavable  parallel  to  the  sor£BU»  of  the  table, 
ur  yellow;    translucent;   lustre  pearly.     It  is  mixed 
^ood  deal  of  siliceous  matter  which  is  not  easily  sepa* 
Its  constituents,  according  to  the  analysis  of  H.  Roae^t 


Atonif. 

Silica, 

1-37     . 

0-68 

Sulphuric  acid. 

39-60     . 

7-99 

Peroxide  of  iron, 

26-11     . 

5-22 

Alumina, 

1-95     . 

0-66 

Magnesia, 

2-64     . 

105 

Water, 

29-67     . 

26-37 

101-34 

•  Po^fgcndorrs  Annalen,  xxvii. 

310. 

t  Ibid.  p.  314. 

452  IRON. 

The  alumina  and  magnesia  were  doubtless  in  combination 
with  the  sulphuric  acid.  They  amount  together 'to  1*91 
atoms.  This  subtracted  leaves  6*01  atoms  of  sulphuric  add 
to  combine  with  5*22  atoms  of  peroxide  of  iron  These  num- 
bers approach  so  near  equality,  that  we  may  consider  the  salt 
as  composed  of 

i  atom  sulphuric  acid, 
1  atom  peroxide  of  iron, 
5  atoms  water. 

Mixed  with  this  salt  there  occurs  a  small  quantity  of  a 
dirty  yellowish  green  matter  not  crystallized,  but  forming 
small  balls  composed  of  short  excentric  rays  two  or  three  lines 
in  length,  very  loosely  connected  together.  When  mixed 
with  cold  water,  this  salt  is  decomposed  and  deposites  peroxide 
of  iron.     Its  constituents,  according  to  H.  Rose,*  are 


Silica, 

1-43     . 

0-71 

Sulphuric  acid, 

31-73    . 

6-33 

Peroxide  of  iron. 

2811     . 

5-62 

Lime,      .         . 

1-91     . 

0-54 

Magnesia, 

0-59    . 

0-81 

Water, 

36-56     . 

S2-5 

100-53 
The  lime  and  magnesia  amount  together  to  0*75  atom.  If 
they  were  united  to  sulphuric  acid,  there  will  remain  5*58 
atoms  of  that  acid  to  combine  with  5*62  atoms  of  peroxide  of 
iron.  These  numbers  are  so  near  equality,  that  we  cannot 
doubt  that  the  salt  is  a  neutral  sulphated  peroxide.  The 
water  combined  with  one  atom  of  the  salt  is  5*78  atoms. 
The  difference  between  this  salt  and  the  preceding,  consists 
chiefly  in  this  excess  of  water,  which  however  does  not  amount 
to  so  much  as  an  atom. 

Sp.  5.  Mutticite.\ 

This  mineral  was  brought  many  years  ago  from  the  Iile  of 

France  and  from  Brazil,  and  was  analyzed  by  Laugper  and 

Cadet.     I  do  not  know  whether  the  specimens  from  Boden- 

mais  in  Bavaria,  analyzed  by  Fouveroy  and  Laugier,^  and  by 

♦  Poggrendorfs  Annalen,  xxvii,  316. 

f  From  Mullica  Hill,  where  the  mineral  was  found. 

t  Ann.  de  Mus.  d'Hist,  Nat.  iiL  405. 
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Vogel,*  belong  to  this  species ;  but  from  the  analyses,  I  think  it 
18  probable  they  do.  The  specimens  in  my  possession  are  from 
the  United  States.  They  were  found  at  Mullica  Hill,  Glou- 
cester County,  New  Jersey.  They  consist  of  cylinders  about 
two  inches  long  and  half  an  inch  in  diameter,  encrusted  with 
a  yellowish  red  sand,  which  also  occurs  interspersed  through 
the  cylinders;  thus  giving  them  the  appearance  of  having 
been  formed  in  loose  sand.  The  sand  consists  of  grains  of 
quartz,  deeply  tinged  on  the  surface  with  oxide  of  iron. 

Colour  bluish  black ;  lustre  splendent  and  vitreous,  and 
each  cylinder  consists  of  a  congeries  of  small  needle-form 
crystals  radiating  from  the  centre  of  the  cylinder. 

Opaque;  sectile. 

Hardness  1 ;  specific  gravity  1*787.  The  specimen  was 
not  free  from  grains  of  sand,  and  it  doubtless  contained  small 
cavities  between  the  crystals,  though  they  could  not  be  dis- 
tinguished by  the  naked  eye. 

I  found  its  constituents  to  be 

AtonuL 

Phosphoric  acid,      .  24  .  5*33  •  1 

Protoxide  of  iron,    .  4265  .  9*47  .  1-67 

Water,            .         .  2500  .  22-22  .  4-16 

Grains  of  quartz  sand,  7*90  . 

99-55 
These  numbers  approach  very  nearly  to 

1  atom  phosphoric  acid, 

1|  atom  protoxide  of  iron, 

4  atoms  water. 
Probably  the  true  composition  is 

1  atom  phosphoric  acid, 

2  atoms  protoxide  of  iron, 
4  atoms  water. 

This  would  make  it  a  diphosphate  of  iron. 

The  diphosphate  of  iron  from  Haute  Vienne,  analyzed  by 
Vauquelin,  is  nearly  allied  to  this  species,  but  it  contains  less 
water,  and  a  little  phosphate  of  manganese. 

It  has  a  brown  colour,  and  is  crystallized  in  radiating 
needles.  Its  powder  has  an  olive  colour.  Fuses  before  the 
blowpipe  into  a  black  glass.  Its  constituents,  as  determined 
by  Vauquelin,  are 

*  Gilberts  Annalen,  lix.  174. 
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ACooifc 

Phosphoric  acid,  24*8  5*51     .     1 

Protoxide  of  iron,  51-0    •     11-33     .     2-05 

Protoxide  of  manganese,     9*0     .      2*00     .     0*S6 
Water,  .  .         150     .     IS-88     .     2-4 

99-8 
It  is  very  nearly  1  atom  of  diphosphate  of  iron  (n^ecting 
the  manganese),  and  2^  atoms  water. 

According  to  Berthier's  analysis,*  the  oonstituentg  are 

AI«BS. 

Phosphoric  add,       .        28-82     .       6*4 
Protoxide  of  iron,      .         56*67     .     12*59 
Water,  .         .         1451     .     12-9 

100-00 
This  obyiously  gives  us 

1  atom  phosphoric  acid, 

2  atoms  protoxide  of  iron, 
2  atoms  water. 

To  this  mineral  the  name  of  Anglarite  has  been  given,  from 
Anglar,  the  place  where  it  is  found. 

Sp.  6.  Subsesquiphasphate  of  Iron. 
Blue  iron  earth.    Nati?e  Pnudaa  blue. 

This  mineral  occurs  in  nests  among  the  strata  of  bog  iron 
ore,  and  in  mosses. 

It  is  a  powder  composed  of  eatthy  particles.  At  fiiBt  its 
colour  is  greyish-white,  but  when  exposed  to  the  air  it 
gp-adually  acquires  a  smalt  blue  colour. 

Soils  slightly ;  feels  harsh. 

Before  the  blowpipe  becomes  reddish  brown,  and  meka  ipito 
a  black  brilliant  globule,  attracted  by  the  magnet 

Its  constituents,  according  to  the  analyses  of  Klaprotkt  and 
Brandes,:^  are 


t 

t 

Mmi. 

AIMI 

Phosphoric  acid,     32 

.     S032 

.    3Mfi 

.    1 

Protoxide  of 

iron,  47*5     , 

.     43-776 

.    45-68 

.     1-465 

Alumina, 

•       "^■~ 

0-700 

0-70 

.  — 

Silica, 

0025 

.      0-08 

.  — 

Water, 

.   '   20 
99-5 

,     25-000 

.    23-5 

.     3-88 

99-820 

100-0 

*  Ann.  dc8  Mines,  xii.  803.  f  BeitragG,  ir.  120. 

X  Schweigger*8  Jahrbuch,  i.  77. 
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4d5 


Thb  is  obviously 

1  atom  phoqphorio  acid, 

1^  atom  protoxide  of  iron» 

3  atoms  water. 
It  is  therefore  a  hydrous  sabsesquipho^phale  of  aron. 

Sp.  7.   Fivkmite. 

This  mineral  oeears  in  beaatifiil  crystals  m  Hnel  Kind,  al 
St  Agnes,  in  Comwall»  and  doubtless  in  other  pkees ;  bat  tt  is 
haiardous  to  specify  localities,  becaase  two  diffsrent  speeicshaire 
hitherto  been  confounded  under  the  name  oipho^hate  qfirom* 

G>lour  various  shades  of  blue  and  grs«i ;  at  first  light,  but 
the  colour  deepens  by  exposure,  and 
becomes  at  last  a  dirty  indigo  blue* 

Usually  crystallized.      Primary 
form  a  right  oblique  prism, 
M  on  T  125*»  IS' 

The  edge  x  is  often  replaced  by 
two  planes,  making  the  crystal 
(which  is  lengthened  by  the  en- 
largement of  the  fBice  T),  a  twelve^ 
sided  prism. 

P  makes  with  the  planes  next  it 
an  angle  of  125^  56',  while  T  makes  with  plane  next  it  an 
angle  of  165o  25^.  The  edge  n  is  also  sometimes  replaced  by 
a  plane.     The  solid  angle  o  is  riso  occasionally  replaced. 

Lustre  pearly,  almost  metallic  on  the  suamit  of  the  prism ; 
the  other  fiiees  have  a  vitreous  lustre. 

At  first  translucent  or  semitransparent,  bat  by  long  expoeare 
it  becomes  opaque. 

Seetile ;  thin  lamims  are  flexible,  but  not  elastic 

Hardness  1*5  to  2 ;  specific  gravity  2*661. 

When  held  in  the  flame  of  a  spirit  lamp  it  imme&tely  kses 
its  blue  colour,  and  becomes  white  and  opaque.  It  then  exfo- 
liates and  melts  into  a  bhick  enamel,  which,  when  the  heat  is 
continued,  becomes  magnetic.  When  heated  i»  a  glass  tuba 
it  gives  out  a  considerable  quantity  of  pore  water. 

Its  constituents,  as  determined  by  Stromeyer,*  are  as  follow : 


Phosphoric  acid. 
Protoxide  of  iron, 
Water, 


SM825 
41-2366 
27-4843 


6-93 

9-16 

S4-43 


1 

1-32 

8-52 


99-8934 
*  Unt«nuGhaiifen»  p.  374. 
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These  numbers  obviously  correspond  with 

1  atom  phosphoric  acid, 
1^  atom  protoxide  of  iron, 
3^  atoms  water. 
The  analysis  of  the  phosphates  is  attended  with  pecaliar 
difficulties,  on  account  of  the  numerous  proportions  in  which 
phosphoric  acid  unites  with  bases.     But  if  any  confidence  can 
be  placed  in  the  analyses  hitherto  made,  there  are  at  least  four 
species  of  phosphated  protoxide  of  iron.     These  are 

1.  Diphosphate,  composed  of 

1  atom  phosphoric  acid, 

2  atoms  protoxide  of  iron. 

2.  MuUicite,  composed  of 

1  atom  acid, 
1*66  atom  base. 

3.  Native  prussian  blue, 

I  atom  acid, 
1*5  atom  base. 

4.  Vivianite,  composed  of 

1  atom  acid, 
1^  atom  base. 
A  more  rigid  investigation  of  the  true  constitution  of  these 
minerals  is  highly  worth  the  attention  of  chemists. 

Sp.  8.  Diarseniate  of  Iron. 

White  iron  sinter. 

This  mineral  is  found  in  the  neighbourhood  of  Freiberg. 
It  was  first  noticed  by  Freiesleben,  and  analyzed  by  Kersten. 

It  is  a  yellowish  grey  substance,  which  occurs  in  kidney- 
form  pieces,  soft,  approaching  to  friable,  with  a  coarse  earthy 
fracture,  and  adhering  strongly  to  the  tongue ;  dull  and  some- 
what rough  to  the  feel. 

Its  constituents,  as  determined  by  Kersten,*  are 

Arsenic  acid,  .  .  30*25     . 

Peroxide  of  iron,    .  .  40*45     . 

Water  with  trace  of  sulphuric  acid,  28*50     . 

These  numbers  obviously  corresp*ond  with 

1  atom  arsenic  acid, 

2  atoms  peroxide  of  iron, 
6  atoms  water. 

It  is  therefore  a  hydrous  diarseniate  of  iron. 

*  Schweiggers  Jahrbuch,  zxiii.  176. 


3-9 

.     1 

8-09 

.    2H>7 

151 1     , 

.    6-43 
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Sp.  9*  Stibsesquiarseniaie  of  Iron. 
ube  ore  of  iron,  hexahedial  liricone  malachite,  wurfelerz,  phaniiacodderite» 

ferarseniat^. 

This  mineral  was  noticed  by  Klaprotb,  but  mistaken  by 
im  for  a  ferruginous  arsehiate  of  copper.  It  was  first  de- 
cribed  by  Bournon  and  analyzed  by  Cheneviz.*  It  occurs 
D  copper  veins  traversing  the  older  classes  of  rocks.  It  has 
>een  found  in  greatest  abundance  in  Cornwall,  in  several 
sopper  mines  in  the  neighbourhood  of  Redruth.  It  has  been 
met  with  also  at  St  Leonhard  in  France,  and  at  Schwarzen- 
berg  in  Saxony. 

Colour  olive  green,  passing  into  yellowish  brown  and  some- 
times into  yellowish  red,  also  grass-green  and  emerald  green ; 
itreak  olive  green. 

Always  crystallized.  Primary  form  the  cube.  The  angles 
or  edges,  and  sometimes  both,  are  replaced  by  tangent  planes. 
Sometimes  the  faces  of  the  cube  are  replaced  by  two  fiices 
iDeetmg  in  the  diagonal  of  the*  cubic  face,  and  forming  with 
each  other  an  angle  of  US'"  80'. 

Cleavage  difficult  and  imperfect 

Fracture  conchoidal,  uneven. 

Surface  of  the  cube  sometimes  streaked  parallel  to  the 
^ges  of  combinations  of  the  tetrahedron. 

Lustre  adamantine ;  not  very  distinct 

Translucent  on  the  edges;  rather  sectile.  Hardness  2*5. 
Specific  gravity,  as  determined  by  Bournon,  3*000. 

When  exposed  to  a  gentle  heat  the  colour  becomes  red ; 
'q  a  higher  temperature  the  mineral  intumesces,  gives  out 
little  or  no  arsenic,  and  leaves  a  red  powder.  Before  the 
blowpipe,  on  charcoal,  it  emits  copious  fumes  of  arsenic,  and 
QEielts  in  the  reducing  flame  into  a  metallic  scoria  which  acts 
>H  the  magnetic  needle. 

Its  constituents,  according  to  the  analysis  of  Berzelius,f  are : 


Atonu. 

Arsenic  acid. 

37-82     . 

4-88     .     ] 

Phosphoric  acid, 

2-53     . 

0-56     .     O'll 

Peroxide  of  iron, 

39-20     . 

7-85     .     1-60 

Oxide  of  copper,     , 

0-65     . 

0-13     .     0-02 

Water,    . 

18-61     . 

16-54     .     S-S9 

Insoluble  matter. 

1-76 

100-57 

♦  Phil.  Trans.  1801,  pp.  190,  220. 
t  Kong.  Vet.  Acad.  Handl.,  1824,  p.  854. 
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If  we  allow  for  a  very  smaU  quantity  of  phoaphate  of  iron 
and  of  copper,  it  is  obvious  that  the  mineral  is  composed  of 

1  atom  arsenic  acid, 
1    atom  peroxide  of  iron, 
3^  atoms  water. 
It  is  therefore  a  hydrous  subsesquiarseniate  of  iron. 

Sp.  10.  Arseniate  oflnm. 

This  mineral  occurs  at  Antonio  Pareira,  Villa  Rica»  ia 
Brazil,  and  at  Loaysa,  near  Marmato,  in  Popayaiv  In  the 
first  of  these  places  it  occurs  in  small  cavities,  in  a  silicaoos 
perhydrate  of  iron,  which  in  the  neighbourhood  of  these 
cavities  contains  arseniate  of  iron. 

It  occurs  in  small  porous  masses  of  a  very  pale  colenr; 
powder  white.  When  triturated  with  a  caustic  ftllfKn^  ky, 
it  assumes  the  colour  of  rust. 

It  is  crystallized,  but  so  irregularly  that  it  has  not  been 
possible  to  determine  the  form.  Berzelius  obserrcd  prisms 
terminated  by  four-sided  prisms  with  square  bases. 

When  heated  in  a  glass  tube  it  gives  out  water  witkovt  any 
evolution  of  arsenious  acid.  When  heated  before  the  bfamr- 
pipe  it  becomes  yellow  without  altering  its  fionn. 

We  have  two  analyses  of  this  mineral  which  i^veaa  its 
constituents  as  follow : 


• 

T 

Arsenic  acid,    . 

60-78    . 

49*6 

Peroxide  of  iron. 

34-85    . 

34-3 

Oxide  of  lead, 

—"         • 

0*4 

Arseniate  of  alumina. 

0-67    . 

_. 

Water,      . 

15-55     . 

1«« 

101-85        101-a 
These  two  analyses  approach  very  closely  to  eack  other. 
As  both  indicate  an  excess  it  is  probable  that  at  least  a  part 
of  the  oxide  of  iron  is  in  the  state  of  protoxide.     The  mean 
of  the  two  analyses  gives  us : 


A 

Arsenic  acid,            .  50-19  -  6-47 

Peroxide  of  iron,     .  34-57  .  6-91 

Water,                      .  16-22  .  14-41 
It  is  obviously  composed  of 

♦  Berzelius,  Konjf.  Vet.  Acad.  Handl.,  1S84,  p.  350. 
t  Boussingrault.     Ann.  dc  Chim.  ct  de  Phyi.,  xH.  75. 
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1  atom  arsenic  acid, 

1  atom  peroxide  of  iron, 

2  atoms  water. 

If  we  admit,  with  Berzelius,  that  one-third  of  the  iron  is  in 
the  state  of  protoxide,  it  will  follow  that  the  mineral  is  a  com- 
pound of 

1  atom  arseniate  of  iron, 

2  atoms  arseniated  peroxide  of  iron, 
6  atoms  water. 

Sp.  1 1.  Hydrous  DMlicaU  i^Jrom. 

Sideroschisolite. 

This  mineral  is  found  at  Conghonas  do  Camp0|  in  Brazil, 
and  was  sent  to  Germany  by  M.  Olfers,  during  his  residence 
in  BraziL  It  was  described  and  analyzed  by  Dr.  Wemekink. 
It  occurs  in  cavities  of  magnetic  pyrites  and  sparry  iron  ore 
in  small  crystals ;  usually  in  crystals. 

Colour  pure  velvet  black ;  powder  leek-green. 

Crystals  very  small,  almost  microscopic.  A  few  occur 
about  half  a  line  in  length.  They  are  tetrahedronsi  or  aome- 
timea  hexahedral  pyramids.  Cleave  parallel  to  the  frees  of 
these  forms. 

Lustre  specular  splendent 

Opaque. 

Hardness  2*5 ;  specific  gravity  3. 

The  crystals  fuse  very  easily  before  the  blowpipe  to  an 
iron-black  bead  attracted  by  the  magnet 

When  the  fragments  are  exposed  to  the  flame  of  a  candle 
they  instantly  lose  their  velvet-black  colour,  become  iron- 
black,  and  are  strongly  attracted  by  the  magnet 

The  mineral,  when  in  powder,  dissolves  completely  in 
muriatic  acid.  The  solution  is  greenish-yellow.  When 
heated  in  a  glass  tube  pure  water  is  given  out  to  the  amount 
of  7'.3  per  cent 

The  constituents,  according  to  Wernekink's*  analysis,  are : 

Atomt. 

Silica,       .        .  16-3  .  8-15 

Protoxide  of  iron,  75-5  .  16-77 

Alumina,  4-1  .  1-82 

Water,  7-3  .  6-48 


103-2 

*  Ponrcndorft  Anoalen,  i.  987. 
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If  we  allow  the  alumina  to  be  accidental,  it  is  obvious  tliat 
the  mineral  is  a  compound  of 

1  atom  silica, 

2  atoms  protoxide  of  iron, 
I  atom  water. 

It  is  therefore  a  hydrous  disilicate  of  iron.  The  snudl 
excess  of  protoxide  of  iron  was  probably  in  combination  with 
the  alumina. 

Sp.  12.  Chamoisite. 

This  mineral  occurs  in  beds  of  small  extent  at  Chamoisiii, 
in  the  Valai's.  These  beds  are  thick  and  numerous  and  occur 
in  a  limestone  mountain  abounding  in  ammonites,  and  pnn 
bably  therefore  belonging  to  the  lias  formation.  It  was 
described  and  analyzed  by  Berthier. 

Colour  dark  greenish-grey ;  powder  light  greenisb-grey. 

Fracture  unequal ;  sometimes  granular,  sometimes  earthy. 

Magnetic,  but  less  so  than  magnetic  iron  ore ;  opaqoe. 

Hard,  but  easily  scratched  by  steel. 

Specific  gravity  from  3  to  3*4. 

When  heated  in  close  vessels  it  gives  out  water  and  beoomei 
black ;  heated  in  the  open  air  it  becomes  ochre-red,  and  loses 
less  weight  than  in  close  vessels,  because  it  absorbs  oxygen. 

It  dissolves  in  acids  with  effervescence,  owing  to  a  mixture 
of  limestone.  There  remains  a  jelly,  which  is  silica  oolonred 
by  a  combustible  matter. 

Its  constituents,  by  Berthier's*  analysis,  are : 


Silica, 

12        . 

Atomn 

6 

I 

Protoxide  of  iron. 

50-5     . 

1122     . 

1-87 

Alumina, 

6-6     . 

2-9       . 

0'48 

Water  and  bitumen. 

14-7     . 

1306     • 

2-17 

Carbonate  of  lime,    . 

14-4 

Carbonate  of  magnesia, 

1-2 

99-4 
Probably  the  alumina  and  a  small  portion  of  the  silica  vt 
accidental,  as  well  as  the  carbonates  of  lime  and  mag^esii. 
The  mineral  is  obviously  a  compound  of 

1  atom  silica, 

2  atoms  protoxide  of  iron, 
2  atoms  water. 

*  Ann.  des  Mines,  r.  393. 


HYDROUS  SILICATE  OR  CRONSTEDTITE.  461 

It  is  therefore  a  bihydrous  (Usilicate  of  iron,  and  differs 
from  the  last  species  by  containing  twice  as  much  water. 

Sp.  13.  Anhydrous  Silicate  of  Iron. 

This  mineral  was  discovered  in  Slavcarrach,  one  of  the 
Morne  mountains,  in  the  North  of  Ireland,  by  Mr.  Doran. 
I  ascertained  its  nature  by  analysis. 

Colour  dark  brown,  with  something  of  the  metallic  lustre. 

Texture  foliated,  and  breaks  into  four-sided  prisms,  seem- 
ingly right,  but  the  summit  is  very  obscure. 

Strongly  attracted  by  the  magnet,  but  without  polarity ; 
opaque ;  easily  frangible. 

Hardness  4;  specific  gravity  3*8846. 

When  heated  gives  out  vapour  containing  ammonia  and 
loses  1*97  per  cent  of  its  weight 

Infusible  per  se  before  the  blowpipe.  In  the  reducing 
flame  acquires  the  metallic  lustre  and  the  appearance  of  mag- 
netic ironstone. 

Dissolves  in  muriatic  acid  leaving  silica. 

Its  constituents  (abstracting  the  moisture)  are 

Atomi. 

Silica,  .  .  29*6      .     14*8 

Protoxide  of  iron,       .  68-73     .     15-27 

Protoxide  of  manganese,  1*78     .       0*39 


100*11 


It  is  obviously  composed  of 

1  atom  silica, 
1  atom  protoxide  of  iron. 
Hence  if  we  neglect  the  manganese  as  accidental  it  is  an 
anhydrous  silicate  of  iron. 

Sp.  14.  Hydrous  Silicate  or  CronstediiU. 

This  mineral  was  observed  about  the  year  1818  at  Przi- 
braro,  in  Bohemia,  and  was  considered  at  first  as  a  tourmalin. 
It  was  described  by  Zippe,  and  analyzed  by  Professor  Stein- 
mann  in  1821,  who  gave  it  the  name  of  Cronstedtite.^ 

Colour  brownish  black;  streak  dark  leek  green. 

Massive,  reniform,  and  crystallized  in  regular  six-sided 
prisms. 

Foliated ;  cleavage  perpendicular  to  the  axis  of  the  prism 

*  Schweigger's  Jahrbuch,  ii.  69. 
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distinct ;  tlie  cleavages  parallel  to  the  faces  of  the  priani  lets 
distinct. 

Lustre  vitreous ;  opaque. 

Not  brittle ;  thin  laminae  elastic. 

Hardness  2*5 ;  specific  gravity  3*348. 

Before  the  blowpipe  it  froths  a  little  without  meldng. 
With  borax  it  yields  a  black  opaque  and  hard  bead. 

When  in  powder  it  gelatinizes  in  concentrated  nmiiitie 
acid. 

Not  attracted  by  the  magnet  even  when  in  powder. 

Its  constituents,  by  Steinmann's  analysis,  are 


Silica, 

Protoxide  of  iron,  • 

Protoxide  of  manganese. 

Magnesia, 

Water, 


22-83 

57-61 

3-82 

3-25 

10-70 


98-21 


Mwo. 


22-452'  22-614 
58-853  58-231 


2-885 
5-078 


3-352 
4-164 


10-700  10-700 


99-968 


1]*807|1 
12-94 

0-74 

1-66 

9-51 


1-14 
(HOB 
0-14 
(K84 


These  numbers,  if  we  neglect  the  small  quantity  of  mif- 
nesia  and  manganese  present  approach  pretty  nearly  to 

1  atom  silica, 
1  atom  protoxide  of  iron, 
1  atom  water. 
The  mineral  is  therefore  a  hydrous  silicate  of  iron. 

Sp.  15.  Hedenbergiie. 
Bihydrous  bitesqninlicate  of  iron. 

This  mineral  occurs  in  an  opening  called  Mamaorsgniffan, 
near  the  copper  work  at  Tunaberg,  in  SodermanlandL  It  b 
usually  accompanied  by  calcareous  spar,  thin  layers  of  which 
are  frequently  interspersed  between  the  plates  of  the  mineral 
It  was  first  described  and  analyzed  by  Hedenberg  in  1807.* 
Hence  the  name  Hedenbergite  given  to  it  by  Benelias. 

Colour  greenish  black;  sometimes  dark  green,  paadnginis 
brown ;  streak  olive  green  ;  powder  olive  green  inclining  It 
brown. 

Massive,  but  composed  of  shining  plates.  These  by  deavag« 

yield  rhomboids,  having  nearly  the  same  angles  as  caloareoM 
spar. 


*  AfhandliDgar,  ii.  164. 
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Fracture  fibrous ;  opaque. 

Hardness  3*5;  specific  gravity  3*154. 

It  does  not  become  electric  either  by  heat  or  friction,  but 
it  phosphoresces. 

Before  the  blowpipe  it  splits,  loses  its  lustre,  becomes 
black,  and  is  attracted  by  the  magnet ;  does  not  melt  per  se. 
With  borax  it  fuses  with  effervesence.  The  bead  is  at  first 
yeliow,  it  becomes  brown,  and  at  last  black  and  opaque. 
When  a  little  sal^eire  is  added  it  acquires  a  purple  colour, 
indicating  the  presence  of  manganese.  With  biphosphate  of 
soda  it  fuses  into  a  green  bead,  which  in  the  oxidizing  flame 
becomes  dark  red.  The  colour  is  destroyed  by  the  reducing 
flame,  but  again  restored  by  the  oxidizing  flame,  ^th  car- 
bonate of  soda  it  fuses  into  a  dark  green  mass,  which  blackens 
in  a  higher  temperature. 

Its  constituents,  by  Hedenberg's  analysis,  are 


Carbonic  add. 

1-56     . 

0-56    . 

©.07 

i3Uica, 

40-62    . 

20-31     . 

2-59 

Protoxide  of  iron. 

35-26     . 

7-83    . 

1 

Protoxide  of  manganese. 

0-75     . 

0-16     . 

0-02 

Lime, 

3-37     . 

0-96     . 

0-12 

Alumina, 

0-37     . 

0-16     . 

0-02 

Water, 

1605     . 

14-26     . 

1-83 

97-97 
The  mineral  contained  a  littie  carbonate  of  lime.     Probably 
the  alumina  and  manganese  were  accidental.     Omitting  these 
substances  as  inconsiderable,  it  is  evident  that  the  constitution 
of  Hedenbergite  is 

2^  atoms  silica, 

1  atom  protoxide  of  iron, 

2  atoms  water* 

It  is  therefore  a  hydrous  bisesquisilicate  of  iron. 

Sect.  16.  Chloropal. 

This  mineral  was  first  found  near  Unghwar,  in  Hungary, 
along  with  the  opal.  It  was  sent  by  Joseph  Jonas,  keeper  of 
the  Hungarian  Museum,  to  Professor  Bernhardi  of  Erfurt 
It  was  described  and  analyzed  in  1822  by  Bernhardi  and 
Brandes.*     These  gentlemen  gave  it  the  name  of  chhropal, 

•  Sch weigher's  Jahrbuch,  y.  29. 
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from  its  greenish  yellow  colour,  and  its  association  with  the 
opal.  Since  that  time  specimens  of  it  have  been  brought 
from  the  island  of  Ceylon. 

Colour  greenish  yellow  and  pistachio  green. 

Massive;  composition  impalpable,  earthy;  fracture  con- 
choidal,  passing  into  earthy. 

Opaque,  or  scarcely  translucent  on  the  edges ;  fragile. 

Hardness  3*5;  specific  gravity  of  a  conchoidal  specimen 
2*000;  of  the  earthy  varieties  from  1*727  to  1-870.  I  found 
that  of  the  Ceylon  chloropal  2*105.  It  has  a  conchoidal 
fracture. 

It  is  remarkable  for  a  curious  magnetic  property.  When 
taken  from  its  original  repository  it  breaks  pretty  readily 
into  a  kind  of  parallelopiped,  the  upper  end  and  two  adjoin- 
ing lateral  edges  of  which  have  the  opposite  magnetic  pole 
from  the  lower  end  and  the  other  two  edges.* 

Infusible  before  the  blowpipe,  but  becomes  black  and  quite 
opaque.  With  carbonate  of  soda  it  melts  into  a  dear  glaM 
exhibiting  some  red  points.  With  borax  it  fuses  into  a  dark 
green  glass  having  no  red  points. 

Its  constituents  are  as  follow : — 


Silica, 

t 
46 

t 

t 

AtOOUL 

45 

58 

26-5 

Protoxide  of  iron, 

88 

82 

_ 

_• 

Peroxide  of  iron, 

-_ 

.... 

26*04 

5-21 

Magnesia, 

2 

2 

1-4 

0-59 

Alumina,     . 

1 

0-75 

1*8 

0-8 

Water, 

18 
100 

20 

18 

16 

99-75 

100-24 

Bernhardi  and  Brandes  found   traces  of  potash  and  man- 
ganese, while  I  found  a  trace  of  lime  in  the  minerals  examined. 
The  two  varieties  do  not  agree  in  their  chemical  constitu- 
tion.    The  Ceylon  variety  is  composed  of 

5  atoms  silica. 
1  atom  peroxide  of  iron, 
3  atoms  water. 

*  I  could  not  succeed  in  Yerifyicg  this  property  with  the  Ceylon  wiety. 

f  Bernhardi  and  Brandes.  The  first  specimen  was  coiichoidal»  the 
second  earthy  chloropal. 

t  By  my  analysis.  The  specimen  was  a  conchoidal  chloropal  from 
Ceylon. 
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while  die  Hungarian  variety  is  composed  of       i 

3  atoms  silica, 

1  atom  protoxide  of  iron, 

2  atoms  water. 

The  first  is  a  quintosilicated  peroxide,  while  the  second  is 
a  tersilicated  protoxide  of  iron.  This  last,  of  coarse,  must 
be  considered  as  the  type  of  the  species.  The  Ceylon  variety 
obviously  constitutes  a  new  species,  which  would  require  to  be 
distinguished  by  a  new  name. 

Sp.  17.   Titaniate  of  Iron. 
Gregorite ;  menachanite. 

This  mineral  was  first  observed  mixed  with  quartz  sand  in 
the  bed  of  a  rivulet  which  turned  Trigonwell  mill,  near 
Menaccan,  in  the  parish  of  St  Keveme,  ComwalL  More 
recently  in  a  stream  near  the  house  of  Colonel  Sandys,  at 
Lanortb,  in  the  same  parish.  It  has  been  found  also  at 
Botany  Bay,  in  New  South  Wales,  and  on  the  shore  of  the 
isle  of  Siecles,  near  Brittany,  as  is  obvious  from  the  analysis 
of  the  gpidns  by  Berthier.* 

Colour  greyish-black. 

Occurs  in  small  angular  grainsi  which  are  imperfectly 
lamellar. 

Fracture  fine  grained  uneven. 

Lustre  glistening,  between  adamantine  and  metallic. 

Opaque ;  yields  to  the  knife. 

Specific  gravity  4'427- 

The  pure  grains  are  not  attracted  by  the  magnet,  bat  the 
ore  is  mixed  with  numerous  magnetic  grains,  which  are  obvi- 
ously iron  sand* 

Eiefore  the  blowpipe  it  does  not  decrepitate  nor  melt;  does 
not  fuse  with  biphosphate  of  soda,  but  communicates  a  green 
colour,  which  becomes  brown  when  the  salt  cools ;  fuses  with 
borax  and  produces  the  same  colour. 

The  constituents,  by  the  analysis  of  picked  grains  by  Dr. 
H.  Colquhoun,  in  my  laboratory,  are  as  follow : 

Atoma. 

Titanic  acid,  .         57-187     .     10-89 

Protoxide  of  iron,  39'780     .       8-84 

Protoxide  of  manganese,  2*  1 75     .       0*48 


99*142 


*  Ann.  des  Mines,  v.  477. 
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If  we  include  the  oxide  of  manganese  with  that  of  iron,  it  is 
obvious  that  the  constitution  of  the  mineral  is 

1  atom  titanic  acid, 
I  atom  protoxide  of  iron. 
The  slight  excess  of  the  titanic  acid  is  doubtless  owing  to 
the  difficulty  of  freeing  it  completely  from  iron. 

Sp.  18.  Iserine. 

This  mineral  was  first  found  on  the  Riesengebii^e  near  the 
origin  of  the  stream  called  Iser,  disseminated  in  granite  sand, 
and  in  alluvial  soil  along  with  pyrope  in  Bohemia.  It  his 
been  observed  also  in  the  sand  of  die  river  Don,  in  Aberdeen- 
shire, in  the  sand  of  the  Mersey,  on  the  coast  of  Cheshire 
opposite  Liverpool. 

Colour  greyish-black,  inclining  to  iron*black. 

In  very  small  flattish-angular  g^rains,  which  have  a  rough 
glimmering  surface. 

Cleavage  seemingly  conchoidal. 

Opaque. 

Brittle  and  easily  frangible. 

Lustre  semimetallic. 

Slightly  attracted  by  the  magnet 

Specific  gravity,  by  my  trials,  4*49 1.  According  to  Klap- 
roth  it  varies  from  4*5  to  4*650. 

Before  the  blowpipe  it  melts  into  a  blackish-brown  glass, 
which  is  slightly  attracted  by  the  magnet 

Its  constituents,  as  determined  by  the  analjrsis  of  M.  E 
Rose,*  are : 


Titanic  acid,    .         .         50-12     .       9-54     .     1 
Protoxide  of  iron,    .         49*88     .     11-08     .     M6 


100*00 
It  therefore  approaches  very  near  to  menachanite  in  iti 
properties,  and  is  probably  merely  a  variety  of  that  apedei. 

Sp.  19.  SubsesquUitaniate  of  Iron. 

This  mineral  appears  to  exist  in  great  abundance  in  Bnudlf 
where,  according  to  M.  Montlevade,  it  constitutes  monntains 
or  very  thick  banks  extending  a  great  way,  and  alternation 
with  transition  rocks. 

*  Anu.  des  Mines,  xii.  301. 
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Colour  deep  grey. 

In  compact  masses,  having  a  great  tendency  to  divide  into 
bomboidal  fragments. 

Fracture  granular,  almost  compact,  with  fine  grains  a  little 
icaly. 

Little  or  no  lustre. 

I      I  of  fissures  containing  a  pellicle  of  reddish-brown  mica, 
•  vei      of  quartz. 

C         ae. 

N(      er  its  hardness  nor  specific  gravity  are  noticed, 
ced  by  aqua  regia,  which  dissolves  the  iron. 

1      constituents,  according  to  Berthier's  analysis^*  are  : 

AtoaUi 

Titanic  acid,     .         .  41  .       7-84     .     1 

Peroxide  of  iron,       .  56-2  .  U-24     .     1-43 

Quartz,     ...           2*5  .       1'25 

Oxide  of  manganese,  trace 


99-7 
The  constitution  is  evidently 

1  atom  titanic  acid, 

1^  atom  peroxide  of  iron. 
It  is  therefore  a  subsesquititaniated  peroxide  of  iron. 

Sp.  20.  CHghtonite. 

This  mineral  was  discovered  by  Count  Bournon,  in  1 788 ; 

ide  it  known  to  mineralogists  only  in  1813,  in  his 

'^        >       of  his  collection.     It  was  discovered  in  the  cavities 

>f  vei      in  the  primary  rocks  of  the  Alps  in  Dauphin^,  in  the 

t      nt  of  the  Isere,  near  the  town  of  Visans.     The  veins 

ire  com    sed  principally  of  febpar  and  quartz.     They  con- 

ain  also  chlorite  and  anatase. 

Colour  black. 

Always  in  crystals.     They  are  very  small,  and 
lave  the   form   of  acute  rhomboids,  having  the 
summits  replaced,  and  being  otherwise  variously 
•dified  by  secondary  planes. 

P  on  P  6P  20^ 

Por  P  on  P"  US'*  45' 
P  or  F  on  a  97*»  12' 
P"  on  a  83*=^  20' 

jy  the  measurement  of  Mr.  W.  Phillips.     The 

*  Ann.  des  Minef,  t.  479. 
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only  cleavage  observed  is  parallel  to  the  face  a. 

Lustre  shining  and  semimetallic. 

Brittle  and  easily  frangible. 

Has  a  harsh  feel. 

Hardness  about  4*25  ;  specific  gravity  not  under  3.* 

Fracture  uneven,  passing  into  conchoidal. 

Before  the  blowpipe  it  fuses  into  a  greyish-black  enamel^ 
having  something  of  the  metallic  lustre.  When  this  enamel 
is  reduced  to  powder,  it  is  slightly  attracted  by  the  magnet 
In  borax  it  dissolves  with  effervescence  into  a  brownish-green 
glass.  It  fuses  also  with  carbonate  of  soda,  and  forms  a 
black  opaque  bead. 

It  has  not  been  analyzed,  but  from  the  behaviour  before 
the  blowpipe  it  contains  titanic  acid  and  iron. 

Sp.  21.  Nigrin. 

This  mineral  occurs  at  Ohlapian,  in  Transylvania,  and  was 
first  described  and  analyzed  by  Klaproth.l  It  is  said  also  to 
have  been  met  with  in  the  Uralian  mountains,  and  in  Ceylon. 

Colour  greyish-black,  passing  into  brownish-red;  powder 
greyish-brown. 

It  occurs  in  flat  rounded  grains  about  the  size  of  a  pea, 
with  here  and  there  slight  indications  of  a  crystalline  form. 

Foliated. 

Lustre  metallic. 

Very  hard ;  brittle. 

Specific  gravity  4*445. 

Before  the  blowpipe  per  se  experiences  very  little  alter* 
ation. 

Its  constituents,  according  to  the  analysis  of  Klaproth,  are: 


Titanic  acid,        .         .         84     .     16  .     5*14 

Protoxide  of  iron,         .         14     .       3*11     .     1 
Protoxide  of  manganese,        2     .       0*44     •     0*14 

100 
These  numbers  approach  very  nearly  to 

5  atoms  titanic  acid, 

1  atom  protoxide  of  iron. 
It  is  therefore  a  quintoHtaniate  of  Iron. 

*  Cordier,  Ann.  dcs  Mines,  iii.  451. 
t  Beitragc  ii.  235. 
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Sp.  22.  Oxalate  of  Iron. 

Humboldtine.     Eisen  resin  of  Breithaupt. 

This  mineral  was  discovered  by  Breithaupt  in  the  Moor 
coal  of  Bohemia.  He  called  it  iron  resiUj  from  its  appearance, 
and  mellcUe  of  iron  from  its  supposed  composition.  It  was 
analyzed  by  M.  Mariano  de  Rivero,  who  ascertained  it  to  be 
oxalate  of  iron.* 

Colour  yellow. 

Occurs  in  small  flat  pieces,  s  consisting  of  a  congeries  of 
crystals,  but  so  irregular  that  their  shape  cannot  be  made  out 

Soft  enough  to  be  scratched  by  the  naiL 

Specific  gravity,  by  my  trials,  2*489. 

When  insulated  and  rubbed,  it  acquires  negative  electricity. 

Easily  decomposed  by  heat. 

Insoluble  in  water  and  alcohol,  but  easily  dissolved  by 
acids.  It  is  decomposed  by  ammonia,  and  the  ammoniacal 
solution  shoots  into  crystals  of  oxalate  of  ammonia. 

According  to  Mariano  de  Rivero,  it  is  composed  of 

AtooM. 

Oxalic  acid,    .         .         46-14     .     10*25 
Protoxide  of  iron,    .         53*86     .     1 1*96 


]  00*00 
It  is  much  more  probable  that  the  salt  is  a  compound  of  1 
atom  of  oxalic  acid,  and  1  atom  of  protoxide  of  iron,  or  of 
equal  weights  of  each.  But  it  is  not  quite  clear  whether 
Rivero's  numbers  are  derived  from  analysis,  or  from  cal- 
culation founded  on  erroneous  atomic  quantities.  I  have 
reason  to  believe  that  Rivero  has  been  too  hasty  in  his  con- 
clusion, that  the  acid  in  this  mineral  is  the  oxalic.  I  got  a 
small  specimen  of  it  in  the  summer  of  1834,  from  Dr.  Bondie 
of  Dr€«den,  and  I  requested  my  nephew.  Dr.  R.  D.  Thom- 
son, to  examine  it.     He  obtained  from  100  of  the  mineral, 

Peroxide  of  iron,  53*31 

Alumina, 

Lime, 

Magnesia, 

Silica, 


6*34 
0-70 
0-60 
0-50 


61*45 

and  40  per  cent,  of  weight  was  lost  by  ignition. 

*  Aim.  «!«'  ('him.  vi  dc  Phys.  xviii.  207. 


470  IRON. 

On  digesting  the  mineral  with  carbonate  of  ammonia  and 
carbonate  of  soda,  an  acid  in  both  cases  combined  with  the 
alkalies.  The  compound  with  ammonia  gave  needles ;  but  the 
quantity  obtained  was  very  small,  and  the  salt  obtained  did 
not  precipitate  lime  from  the  muriate.  It  was  therefore  not 
oxalic  acid.  The  trials  I  made  upon  it,  led  me  to  infer  that 
it  was  a  new  acid,  but  the  quantity  of  the  mineral  in  my  pos- 
session was  so  small,  that  I  was  unable  to  investigate  its  pro- 
perties in  a  satisfactory  manner.  It  would  be  worth  the 
attention  of  any  chemist  who  possesses  a  sufficient  quantity  of 
the  mineral.     He  would  in  all  probability  discover  a  new  add. 

2.  Double  Oocygen  Salts. 

These  are  already  pretty  numerous,  and  doubtless  more  will 
be  discovered  as  the  chemical  examination  of  ferruginous 
minerals  is  prosecuted. 

Sp.  1.  Hydrous  Carbonate  of  Iron. 

This  mineral  is  not  uncommon  in  lead  mines  at  Alston 
Moor,  where  it  goes  by  the  name  of  broumspar. 

Colour  a  dirty  blackish  brown ;  streak  brown. 

Consists  of  a  congeries  of  small  irregular  rhomboids  with 
curve  faces,  and  entangled  in  each  other. 

Lustre  pearly,  nearly  dulL 

Opaque ;  rather  brittle. 

Hardness  3*25 ;  specific  gravity  3*404. 

The  crystals  in  ihe  specimen  examined  were  attached  to  a 
thin  crust  of  brown  matter,  having  a  pearly  and  splendent 
lustre,  and  composed  of  the  same  constituents  with  the  cryt* 
tals,  but  not  altered  as  they  had  been  by  exposure  to  the 
weather. 

This  mineral,  by  my  analysis,  was  composed  of 

AtOBl. 

Carbonic  acid,  .  18-5  .  6-72 

Protoxide  of  iron,      .  30*27  •  6-72 

Peroxide  of  iron,        .  37*65  .  7*53 

Protoxide  of  manganese,      4*75  .  1-05 

Water,  .  8-30  .  7-37 


99-47 
The  carbonic  acid  was  doubtless  united  to  the  protoxide  of 
iron,  and  the  peroxide  to  the  water.     The  mineral  consbts 
very  nearly  of 
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8  atoms  carbonate  of  iron. 

9  atoms  hydrated  peroxide  of  iron. 

I  think  it  not  unlikely  that  the  mineral  at  first  was  a  pure 
carbonate  of  iron ;  but  that  by  exposure  to  the  weather,  a  por- 
tion of  the  iron  had  been  peroxidized,  and  lost  in  consequence 
its  carbonic  acid,  which  was  replaced  by  an  equivalent  quan- 
tity of  water. 

Sp.  2.  Magnesia'Cofionaie  qflrcn. 

Many  specimens  of  what  is  usually  called  sparry  iron  ore, 
or  carbonate  of  iron,  contain  also  definite  quantities  of  carbon- 
ate of  magnesia. 

This  is  the  case  with  the  sparry  iron  ore  of  Grande  Fosse, 
near  Vizille. 

Colour  light  yellow. 

Texture  foliated  and  divisible  into  large  rhomboids.  Its 
constituents,  determined  by  Berthier,*  are 

AtOOM. 

Protoxide  of  iron,      .  43*6     .  9*68 

Protoxide  of  manganese,  1*0     •  0*22 

Magnesia,         .         .  12*8  \  5*12 

Carbonic  acid,            .  42-6     .  15*49 


100-0 
These  numbers  approach  pretty  nearly  to 
2  atoms  carbonate  of  iron, 
1  atom  carbonate  of  magnesia. 
The  same  carbonates  united  in  various  other  proportions, 
may  be  seen  in  Berthier's  analyses  of  sparry  iron  ore.f     It  is 
not  unlikely,  therefore,  that  such  minerals  are  better  entitled 
to  rank  as  mixtures  than  peculiar  species.     This  is  the  reason 
why  1  only  notice  them  here.{ 

•  Ann.  des  Mines  (2d  series),  iii.  30.  f  Ibid. 

X  Doubtless  the  breunnerite  of  Mobs,  which  from  the  analysis  of  8tro- 
meyer,  appears  to  consist  of 

1 1  atoms  carbonate  of  magnesia, 
1  atom  carbonate  of  iron  and  manganese, 
is  also  a  mixture,  and  stands  nearly  at  the  opposite  extremity  of  the  scale 
from  the  salt  noticed  in  the  text.  It  has  a  yellowbh  brown  colour.  Crys- 
tal rhomboids  of  107"  22'.  Specific  gravity  3*1  ;  hardness  4*25;  lustre 
vitreous.  Found  in  Rothen  Kopf  in  the  Zillerthal,  Tyrol,  imbedded  in 
chloride  slntc. 
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Sp.  3.  Manganeso-Diphosphaie  qflron. 

Pitchy  iron  ore.     Ferruginous  phosphate  of  iron. 

This  mineral  was  discovered  by  Aliuau,  near  Limoges  ia 
France,  in  a  vein  of  quartz  traversing  granite. 

Colour  blackish  brown ;  streak  yellowish  g^y. 

Massive ;  cleavage  in  three  directions  perpendicular  to  each 
other.  Hence  the  primary  form  must  be  a  cube,  or  a  right 
rectangular  prism. 

Fracture  small  conchoidal. 

Translucent  on  the  edges,  or  opaque. 

Lustre  resinous,  inclining  to  adamantine ;  brittle. 

Hardness  5  to  5*5;  specific  gravity,  as  determined  by 
Breithaupt,  3*562.     Vauquelin  found  it  3*439. 

Before  the  blowpipe  it  melts  easily  into  a  black  scoria. 

Dissolves  readily  in  nitric  acid  without  effervescence. 

Its  constituents,  by  Berzelius's  analysis,*  are 


Phosphoric  acid,  32*8  .  7*28 

Protoxide  of  iron,        .  31*9  •  7*08 

Protoxide  of  manganese,  32*6  •  7*24 

Phosphate  of  lime,       .  3*2  . 

100*5 
Leaving  out  the  phosphate  of  lime  as  accidental,  the  con- 
stituents are 

1  atom  phosphoric  acid, 
1  atom  protoxide  of  iron, 
1  atom  protoxide  of  manganese. 
Hence  the  constitution  of  the  mineral  must  be 
1  atom  diphosphate  of  iron, 
1  atom  diphosphate  of  manganese. 

Sp.  4.  Alumina-Sulphaie  of  Iron. 

This  salt  occurred  some  years  ago  abundantly  in  the  shale 
of  the  wrought  out  coal  beds,  at  Hurlet  and  Campsie^  near 
Glasgow. 

Colour  snow-white. 

In  fine  needles  about  an  inch  long,  having  some  breadth, 
but  no  sensible  thickness. 

Taste  sweet  and  astringent  Soluble  in  water.  When 
heated  loses  water  and  becomes  red.  The  constituents  are  as 
follows : 

^  Ann.  dep  Mines,  v.  '234. 
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• 

t 

t 

t 

uric  acid,    . 
dde  of  iron, 
na,     .         . 

Mia, 

• 

»        •         •         • 

34*4 

12*0 

8-8 

0-8 

44-0 

30*9 

20-7 

5-2 

43*2 

35-600 

13*560 

7-127 

43*713 

28-635 

19-935 

2-850 

48*580 

100-0 

100 

100 

100 

iifference  between  these  results  shows  clearly,  that  the 
varies  a  little  in  its  composition. 

alyses  of  my  nephew,  which  were  made  with  great 
it  the  last  of  the  two  upon  the  purest  specimen,  give 

sulphuric  acid,      and    5-72  atoms  add, 
I  protoxide  of  iron,  4-43  atoms  protoxide  of  iron, 

I  alumina,  1*26  atoms  alumina, 

IS  water,  43*18  atoms  water, 

second  of  these  analyses,  which  was  on  the  purest 
n,  gives  us 

3  J  atoms  sulphate  of  iron, 
1  atom  sulphate  of  alumina, 
34  atoms  water. 
\     er  is  equivalent  to  7j  atoms,  for  each  atom  of  salt 
(     pound,  which  exceed  the  water  of  crystallization  of 
ts  when  separate. 

Sp.  5.  Hetopiziie. 

mineral  occurs  at  Hureaux,  in  the  commune  of  St* 
re.  Haute  Vienne.     It  was  first  noticed  by  M.  Alluau, 
It  a  specimen  of  it  to  Vauquelin  for  analysis.     It  has 
«cribed  and  analyzed  by  M.  Dufresnoy.§ 
IT  greyish-green,  with  a  shade  of  blue ;  but  by  exposure 
ir  it  becomes  violet,  and  acquires  a  semimetallic  lustre. 
ary  form  of  the  crystal,  derived  from  cleavage,  a  rhom- 
irism,  with  angles  of  about  100^  and  80^.     Occurs 
in  foliated  masses,  which  have  a  three-fold  cleavage. 
ches  glass,  but  not  quartz  ;  lustre  vitreous, 
ific  gravity  3*524 ;  after  it  has  been  altered  by  exposure 
uced  to  3*390.     Soluble  in  adds. 

bier,  Ann.  <lcs  Mines,  v.  '259. 
ip».  Annals  of  Pliiloso|)hy  (2<1  scriosi),  v.  446. 
lyzed  in  my  laboratory  by  Dr.  R,  D.  Thonwon. 
(ic  (;him.'ct  do  rhvs..  xli.  U2. 
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Before  the  blowpipe  fuses  into  a  brown  enamel,  with  a 
semimetallic  lustre. 

Its  constituents,  by  the  analysis  of  Dufresnoy,  are 


Phosphoric  acid. 

41-777     , 

.     9*28 

Protoxide  of  iron, 

85-000     . 

7-77 

Protoxide  of  manganese, 

16*180     . 

.     3-58 

Moisture, 

4-40 

.     3-9 

Silica, 

2-2 

• 

11 

99-557 

The  constituents  are  obviously 

2  atoms  phosphate  of  iron, 

1  atom  dipho8phate  of  manganese, 

1  atom  water. 

The  formula  is  2fPh+mn«Ph+Aq. 

Sp.  6.  Carbono-phosphaie  of  Iron, 

This  mineral  occurs  in  beds  in  the  Jura  limestone  at  VigneS) 
west  from  Hayange,  and  is  employed  by  the  iron  smelfeeiB  on 
the  Moselle.  It  was  described  and  analyzed  in  1827,  by  IL 
Karsten.* 

Colour  deep  greenish-blue,  and  not  unlike  chamointe  in 
appearance,  though  quite  different  from  that  mineral  in  iti 
constitution.     Powder  deep  greenish-blue. 

Texture  oolitic.     The  grains  not  lai^er  than  a  millet  seed. 

Magnetic.     Specific  gravity  3*  7 1 . 

Dissolves  slowly  and  with  effervescence  in  muriatic  acid;  an 
insoluble  residue  of  silica  remains,  which  does  not  gelatiniie^ 
and  therefore  could  not  have  been  in  combination  with  die 
iron,  but  only  accidentally  present. 

The  constituents,  by  Karsten's  analysis,  are 

Atoms. 

Peroxide  of  iron,  4M20     .     8-22     .     10-96 

Protoxide  of  iron,  29*980     .     6-66     .       8*86 

Carbonic  acid,       .         11-873     .     4-31     .       5*74 


Phosphoric  acid, 

Lime, 

Magnesia, 

Water, 

Silica, 


3-380     .     0-75     .       1 

2-140 

0-775 

2-900 

6*990 


99-158 

^  Ann.  (ics  Mines  (second  scries),  iii.  253. 
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It  18  pretty  obvious  that  all  the  constituents,  except  the  four 
first,  are  impurities.  The  carbonic  acid  must  have  been  in 
combination  with  protoxide  of  iron.  The  phosphoric  acid 
was  probably  in  combination  with  peroxide  of  iron,  in  the  state 
of  diphosphate.     If  these  suppositions  be  admitted,  we  have 

5*74  atoms  carbonate  of  iron, 
1  atom  diphosphate 
3*14  atoms  protoxide  of  iron, 
8*88  atoms  peroxide  of  iron, 
This  approaches 
6  atoms  carbonate  of  iron, 
1  atom  diphosphate  of  iron, 

1  r  C  I  atom  protoxide  7  c  • 
ipoundof-i^  ^  ^  .,  >ori] 
^  C  3  atoms  peroxide  3 

But  in  all  probability  the  ore  is  rather  a  mechanical  mixture, 

than  a  chemical  compound. 


3  atoms  of  a  comi 


iron. 


Sp.  7.  Scorodiie. 
Martial  arseniato  of  copper — diarsemte  of  iron. 

mineral  was  first  observed  in  Tincroft  mine,  Cornwall, 
and  from  Chenevix's  analysis  was  considered  as  an  arseniate  of 
copper,  combined  with  oxide  of  iron.*  It  was  afterwards 
found  in  the  primary  mountains  at  Schwartzenberg,  in  Saxony, 
and  was  described  by  Breithaupt  under  the  name  of  scorodite.f 
Colour  leek-green,  which  passes  into  white,  into  olive-green, 
and  into  liver-brown.  The  Cornish  variety  is  pale  sky*blue; 
streak  white. 

In  crystals.     Primary  form  a  right  rhom- 
bic prism, 

M  on  M'  120^ 
But  most  commonly  it  is  modified  as  in  the 
margin,  by  tlie  edges  n,  n,  x  being  replaced 
by  the  planes  d,  d',  f. 

M  on  d  or  M'  on  d'  HP  26' 
d  on  d'  103° 

M  or  M'  on/  149^  55' 

So  that/is  a  tangent  plane. 
Fracture  uneven. 

Lustre  vitreous,  inclining  to  adamantine  on 
tlie  surface,  and  to  resinous  in  the  interior. 

Translucent  on  the  edges,  to  semitrans- 
parent ;  rather  brittle. 

•  Phil.  Trans.,  1 80 1,  pp.  I  Hi,  -218.  f  From  0—^%w,gnrlick, 
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Hardness  3*5  to  4 ;  specific  gravity,  according  to  Boumoo, 
3*4;  according  to  Haidinger  it  varies  from  3*162  to  3*3. 

Before  the  blowpipe  it  emits  an  arsenical  odour,  and  meld 
into  a  reddish-brown  scoria,  which  acts  on  the  magnet,  if  tlie 
arsenic  has  been  driven  off. 

According  to  the  analysis  of  Ficinus,  its  constituents  are 


81'4 

.    e-ei 

1-54 

.     0-31 

36-25 

.     805 

4>00 

.     0-89 

2 

.     0-57 

2 

.     0-8 

18 

.  160 

1-4 

Arsenious  acid. 

Sulphuric  acid. 

Protoxide  of  iron. 

Protoxide  of  manganese, 

Lime, 

Magnesia, 

Water, 

Gangue, 

96*59 
In  another  analysis  the  amount  of  the  oxides  of  iron  and 

manganese,  with  the  lime  and  magnesia,  was  47*8  per  cent, 

but  he  did  not  determine  the  proportions  of  each.* 

If  we  pay  no  attention  to  the  quantity  wanting  to  complete 
the  weight  employed  in  the  analysis,  it  is  obvious  that  scorodite 
is  a  subsesquiarsenite  of  iron,  with  a  little  subsesquianeoite 
of  manganese,  lime,  and  magnesia,  and  a  very  little  sulphate 
of  lime.     The  constituents  are 

4  atoms  subsesquiarsenite  of  iron, 

1  atom  subsesquiarsenite  of  manganese,  lime,  and  magpeiia, 
with  a  trace  of  sulphate  of  lime. 

Sp.  8.  CacoQcenUe,'\ 
Childrenite. 
This  mineral  was  found  in  an  iron  mine  at  Hrbedc,  in 

Bohemia.  The  iron  ore  is  clay  ironstone,  which  occurs  in  the 
coal  formation.  The  cacoxenite  occurs  in  tufts  upon  die 
surface  of  the  stone  in  small  veins,  and  bears  a  striking  reacB- 
blance  to  karpholite. 

Colour  dull  yellow ;  lustre  silky ;  streak  yellowish-red. 

Composed  of  small  crystals  in  tufts.  Its  specific  gravitjiii 
determined  by  Mr.  Richardson,  is  2*386;  soft;  sectile. 

Heated  alone  in  a  glass  tube  gives  off  water,  but  no  floorie 
acid,  and  the  colour  changes  to  a  dark  red  brown.  Befim  tbe 
blowpipe  alone  on  charcoal  suffers  no  change  except  theooloar 
becoming  dark  red  brown.  On  platinum  wire,  with  carbonate 
of  soda,  does  not  fuse.     With  borax  fuses  readily  into  a  dail^ 

*  Schwci^rgor's  Jahrbuch,  iv.  1 98.  f  From  «•»•«,  bad^  and  {mi,  a 

srucst  ;  liccausc  its  presence  is  injurious  to  iron^rc. 
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coloured  bead,  quite  transparent  in  the  oxidizing  flame, 
h  changes  to  yellow  in  the  reducing  flame  ;  with  salt  of 
phorous,  in  the  oxidizing  flame,  fuses  into  a  yellow  trans- 
it bead,  which  does  not  change  in  the  reducing  flame. 
s  constituents,  according  to  the  analysis  of  Professor  Stein- 
n,  of  Prague,  are  Atomt. 

Silica,  .  8-90  .       4-42  .     1-11 

Phosphoric  acid,         17*86  .       3*96  .     1 

Alumina,         .  10*01  .       4*44  .     Ml 

Peroxide  of  iron,        36*32  .       7-26  .     1*83 

Lime,  .  0*15  .     —  .    — 

Water  &  fluoric  acid,  25*95  .28  .5*8 

99*19 

ut  Mr.  Richardson  made  a  very  careful  analysis  of  it  in 

laboratory,  and  obtained 


Phosphoric  acid,  .  20*5    •       1 

Peroxide  of  iron,  •  43*1     •       1*89 

Lime,  .  •  I'l     .       0*07 

Magnesia,  0*9     .       0*08 

Silica,  .  2*1     .       0*26 

Oxide  of  manganese,  trace         — 

Water,  .  .  30*2    .       5*99 

97*9 
therefore  a  diphosphated  peroxide  of  iron,  contining  6 

of  water.    The  silica,  alumina*  &c.,  found  by  Steinmann, 

have  been  impurities. 

Sp.  9.  Sulpharseniaie  of  Iron. 

Eisensinter,  pittizite,  pitchj  iron  ore. 

Us  mineral  was  first  described  by  Karsten,  and  analyzed 
Claproth.  Stromeyer  thinks  that  it  is  derived  from  the 
imposition  of  mispickel ;  because  in  those  parts  of  Saxony 
re  it  occurs,  mispickel  is  abundant.  It  was  first  found  in 
ine  near  Freyberg ;  more  lately  in  the  district  of  Pless,  in 
»er  Silesia,  and  in  Britanny. 

olour  blackish-brown,  or  greyish-black  ;  streak  lemon 
3W.  Massive,  or  incrusting  other  minerals;*  fracture  flat 
rhoidal,  or  fine  grained  ;  lustre  resinous,  shining,  or  glisten- 
;  translucent,  at  least  on  the  edges ;  easily  scratched  by  the 
e;  brittle;  specific  gravity,  as  determined  by  Karsten,  2*40. 
»  constituents,  according  to  the  analysis  of  Stromeyer,!  are 

Count  Bournon,  in  his  Catalogue,  describes  a  jntchj  iron  ore  as 
ring  in  rectangular  prisms,  either  perfect  or  with  two  opposite  angles 
ccd  so  as  to  convert  the  prism  into  an  octahedron. 
Untersuchuiigcn,  p.  "244. 
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J 

^tonuL 

Arsenic  acid. 

26-0591 

.    »59 

.     1-73 

Sulphuric  acid, 

10-0381 

.     2-07 

.     1 

Peroxide  of  iron, 

330960 

.     6-62 

.     319 

Sesquioxide  of  manganese, 

0-6417 

.     0*13 

Water, 

29-2556 

.  26 

.  12-5 

99-0105 
Tliese  numbers  correspond  with 

1|  atom  arseniated  peroxide  of  iron, 
1  atom  subsesquisulphated  peroxide  of  iron, 
12^  atoms  water. 

Sp.  10.   Thraulite. 

Hisingcrite,  hydrous  sesquisilicate  of  iron. 

This  mineral  occurs  at  Riddarhyttan,  in  Westmanland,  and 
at  Bodenmais,  in  Germany.  It  was  first  described  and  ana- 
lyzed by  Hisinger.*  The  variety  from  Bodenmais  was  after- 
wards analyzed  by  Professor  Kobellt  of  Miinchen,  who 
distinguished  it  by  the  name  of  thraulite,X 

Colour  black ;  powder  brownish  yellow. 

Occurs  in  roundish  nodules  an  inch  or  more  in  diameter. 
No  regular  form  has  been  observed. 

Fracture  uneven,  or  imperfect  conchoidal.  Splendent; 
opaque.     Brittle ;  not  particularly  heavy. 

When  heated  in  a  glass  tube  it  gives  out  water ;  before  the 
blowpipe  it  shows  some  symptoms  of  fusion,  the  edges  being 
rounded ;  but  the  lustre  and  appearance  of  the  fragment  is  not 
altered ;  after  ignition  it  is  strongly  attracted  by  the  magneL 

The  constituents,  according  to  the  analyses  of  Hisinger 
and  Kobell,  are  as  follow  : — 


Silica, 

Peroxide  of  iron, 
Water,     . 

§ 

§ 

II 

AtMM. 

36*80 
44*89 
20-70 

81*775 
49*869 

31*28 
50*86 
19*12 

15-64 
10*17 
17 

1-53 

1 

1-67 

101*39 

101*26 

•  Pofirgendorfs  Annalcn,  xiii,  505.  f  ^^^d.  xiv.  467. 

X  From  f^avXff  easily  frangible. 

§  Hisinger.  The  first  specimen  was  from  RidderfaytUiip  the  Mooad 
from  Bodenmais.  Want  of  a  sufficient  quantity  of  the  mineral  prefnted 
him  from  determining  tlie  water. 

II  Kobe]].     The  specimen  was  from  Bodenmais. 
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If  we  take  the  analysis  of  Kobell  as  our  standard,  it  is 
obvious  that  the  constitution  of  the  mineral  is 

1^  atom  silica, 
1  atom  peroxide  of  iron, 
If  atom  water. 
Hisinger  is  of  opinion,  that  the  oxide  of  iron  is  composed 
of  2  atoms  peroxide,  and  1  atom  protoxide.     If  that  supposi- 
tion be  correct,  thraulite  consists  of 

1  atom  sesquisilicate  of  iron, 

2  atoms  sesquisilicated  peroxide  of  iron, 
5  atoms  water. 

The  specimens  analyzed  were  not  free  from  an  admixture  of 
magrnetic  pyrites. 

Sp.  11.  AchmUe.^ 
This  mineral  occurs  at  Eger,  in  South  Norway,  in  a  quartz 
ball,  in  a  kind  of  granite,  which  Haussmann  and  Von  Buch  con- 
sidered as  belonging  to  the  transition  class  of  rocks.  It  was 
detcribed  by  Stromeyer,  and  analyzed  by  Berzelius  in  182 l.f 
Colour  brownish  or  reddish  brown ;  in  the  fracture  blackish 
j^reen. 

It  occurs  in  crystals,  the  primary  form  of  which  seems  to 
be  a  right  oblique  prism  M  on  M'  86^  &&.     But  it  usually 
occurs  in  the  form  represented  in  the  margin ;  a  six-sided 
prism  terminated  by  a  four-sided  pyramid. 
The  measurements  of  this  crystal  by 
Mitcherlich  are  as  follow : — 
M  on  M'  86«  56' 
M  on  r  133**  28' 
M  on  e  136^"  32' 
s  on  s  Sd"" 
s  on  r  162<'  30' 
t  on  t  28''  19' 
t  on  e  165*  W-b 
Edge  t  104*  26' 
Edge  s  80* 
o  on  r 140* 
Four  cleavages  may  be  observed,  two 
parallel  to  the  faces  M,  M ,  and  two  seem- 
ingly to  the  diagonals  of  the  base. 
Fracture  from  uneven  to  earthy. 

*  From  iu^n^  the  point  of  a  sword.     Named  from  the  pointed  form  of 
the  cryttab. 
t  Kong.  Vet  Acad.  Hand!.,  1821,  p.  160. 
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Lustre  vitreous. 

Translucent  when  in  very  thin  pieces. 

Scratches  glass ;  hardness  4 ;  specific  gravity,  by  my  triali^ 
3-39a 

Before  the  blowpipe  fuses  into  a  black  bead. 

Its  constituents,  by  the  analyses  of  Berzelios  and  CapliiD 
Lehunt,  are  as  follows  : — 

Silica,              .  55-25     . 

Protoxide  of  iron,  31-25     . 

Soda,                .  10-40     . 
Protoxide  of  mangan .,    1-08     • 

Lime,               .  0-72 

Magnesia,        .  — 

Alumina,          .  — 


1 

Atom*. 

52016     . 

26-01 

28-080     . 

6-24 

13-SS3     . 

3-44 

8-487     . 

0-77 

0-876     . 

0-25 

0-504    . 

0-2 

0-685     . 

0-3 

98-70         98*981 

1  am  disposed  to  consider  the  specimen  analjrzed  by  Qp* 
tain  Lehunt  as  the  purest  The  analysis  was  condacted  witk 
great  care.     If  we  calculate  from  it,  we  have 

4  atoms  bisilicate  of  iron, 

2  atoms  tersilicate  of  soda, 

1  atom  bisilicates  of  manganese,  lime,  noAg^esia,  and 
alumina. 

The  formula  is  4fS« +2NS« +(iAl+^Mg+JCal+fniii)S«. 
Or,  if  we  omit  the  bisilicates  of  manganese,  Ume^  magnesiii 
and  alumina,  as  accidental  impurities,  achmite  will  be  a  oom- 
pound  of 

2  atoms  bisilicate  of  iron, 
1  atom  tersilicate  of  soda. 
Its  formula  will  be  2fS«  +NS3 . 

Sp.  12.  KrokubaUe. 

This  mineral  was  found  at  Orange  River,  near  tlie  CSape  of 
Good  Hope,  in  Southern  Africa.  The  first  specnmens  of  it 
were  brought  to  Europe  by  Lichtenstein.  These  were 
described  and  analyzed  by  Klaproth  under  the  name  of  Uae 
ironstone  from  the  Cape  of  Good  Hope«j:  Spedmens  of 
another  variety  of  this  mineral  from  the  same  place  wen 

*  Berzelius.     Ibid.    The  iron  was  in  the  state  of  peroxide, 
f  Captain  Lehunt.    The  analysis  was  twice  repeated  in  my  labunlorfi 
and  the  s|)ecimcn  was  exceedingly  pure. 
t  Beitrage,  vi.  257. 
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described  and  analyzed  by  Haussniann  and  Stromeyer  in 
1830.*  Haussmann  gave  the  mineral  the  name  of  krokidolUe^f 
because  he  considered  the  name  imposed  by  Klaproth  as  not 
sufficiently  free  from  ambiguity.  The  variety  examined  by 
Klaproth  was  compact^  that  examined  by  Haussmann  and 
Stromeyer  ad>esHform. 

Colour  lavender  blue ;  powder  the  same. 

The  compact  variety  is  massive ;  the  asbestiform  is  com- 
posed of  fibres  or  strings  about  1*8  inch  long,  and  inclined 
to  each  other  at  angles  of  106<^  and  74®.  This  fibrous  matter 
constitutes  a  slaty  mass  about  half  a  line  thick.  Between 
each  slate  a  thin  layer  of  magnetic  ironstone  is  interposed* 

Opaque ;  the  fibres  possess  considerable  elasticity. 

Hardness  4 ;  specific  gravity  of  both  varieties  3*200. 

When  heated  to  redness  it  melts  easily  into  a  black,  shin- 
ing, opaque,  somewhat  frothy  glass,  which  is  attracted  by  the 
magnet  When  single  fibres  are  held  in  the  flame  of  a  spirit 
lamp  they  readily  melt.  This  enables  us  to  distinguish  this 
mineral  with  ease  from  asbestus. 

When  heated  to  fusion  in  hydrogen  gas  it  forms  an  iron 
grey  glass  fidl  of  vesicles,  strongly  attracted  by  the  magnet, 
and  dissolving  in  muriatic  acid  with  the  evolution  of  hydrogen 


With  borax  it  fuses  very  readily  into  a  green-coloured 
tnnqMurent  bead,  which  the  addition  of  a  little  sal^tre  ren- 
ders reddish  brown. 

Tie  constituents  of  this  mineral  are 


Silicsy 

t 

§ 

§ 

AftOOMl 

50 

50*81 

51*64 

25*6 

Protoxide  of  iron,      . 

40-5 

33-88 

34*38 

7-57 

Protoxide  of  mangan., 

— 

0-17 

0H>2 

— 

Afagnesia, 

— 

2-3S 

2*64 

— 

Lime, 

1-5 

0K)2 

0*05 

— 

Soda, 

5 

7-08 

711 

1-77 

Water,     . 

8 

5*58 

4*01 

4*28 

100 

99-81 

99-85 

*  PoggendorTt  Annalen,  xxiii.  153. 

f  From  «^«wf,  woof,  from  the  texture  of  the  asbettoui  Tsrietj. 

X  Klaproth,  Beitrage,  vi.  156.     The  spedmen  ezanuned  was  the  com- 
pact Tarietj. 

§  Stromeyer,    Poggondorf's    Annaleii,    zziii.    156.     Both    ipecimenf 
belonged  to  the  atbettiform  varictj. 
I.  2  I 
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If  we  adopt  the  analysis  of  Stromeyer,  because  the  speci- 
mens which  he  examined  were  probably  the  purest,  the  con- 
stitution of  krokidolite  will  be 

4  atoms  tersilicate  of  iron, 

1  atom  sesquisilicate  of  soda, 
2^  atoms  water. 

Sp.  13.  Chromiron  ore. 

Chromate  of  iron. 
This  mineral  was  first  observed  in  the  department  of  the 
Var  in  France,  near  Gassin,  in  nodules  in  serpentine.  It 
occurs  in  the  same  rock  near  Nantes,  in  Styria,  in  the  Uralian 
mountains,  in  the  islands  of  Unst  and  Fellar,  two  of  the 
Shetlands ;  at  Portsoy,  in  Banffshire,  in  the  Bare  hills,  near 
Baltimore,  and  in  various  other  parts  of  the  United  States. 

Colour  between  iron  black  and  brownish   black;   streak 
brown. 

Massive  and  crystallized  in  regular  octahedrons. 
Lustre  imperfect  metallic. 
Fracture  uneven,  imperfect  conchoidal. 
Opaque ;  brittle. 

Hardness  5*5;  specific  gravity  of  the  pure  crjrstals  4*321. 
Not  attracted  by  the  magnet,  if  pure. 
This  mineral  was  analyzed  by  Vauquelin,  Laug^ier,  Klap- 
roth,  Seybert,  and  Berthier;*  but  none  of  these  cfaemisti 
having  employed  pure  specimens,  their  results  do  not  agree 
with  each  other.  I  picked  out  pure  octahedrons  from  speci- 
mens from  the  Bare  hills,  and  obtained  by  analyzing  tbein, 
the  following  constituents  : — 

Green  oxide  of  chromium. 

Peroxide  of  iron. 

Alumina, 

White  matter. 

Water, 

Silica,  trace, 

98-20 
These  numbers  correspond  with 

2  atoms  green  oxide  of  chromium, 
J  atom  peroxide  of  iron, 
1  atom  alumina. 

*  Sec  Phil.  Trans.,  18-27.  p.  ii-ie. 


52-95     . 

10-6 

29-24    . 

5-85 

12-2-2     . 

5-43 

3-09 

0-70 

ARFVED80NITE.  48B 

If  the  green  oxide  of  chromium  be  considered  as  acting  the 
t  of  an  acid,  we  may  consider  the  ore  as  composed  of 

1  atom  chromite  of  iron, 

1  atom  chromite  of  alumina.* 

Sp.  14.  ArfvedaonUe. 

This  mineral  was  brought  from  Kargardluarduk,  in  Green- 
ly by  Sir  Charles  Giesecke.  It  was  known  by  the  name 
\ferrugin(ms  homblendey  till  Mr.  Brooke  found  that  the  form 

its  crystals  did  not  agree  with  that  of  hornblende.  This 
d  him  to  distinguish  it  by  the  name  of  Arfvedmnite* 

Colour  pure  black.  On  some  parts  of  the  edge  it  has  a 
ight  tinge  of  blue,  but  none  of  green. 

The  specimens  which  I  have  seen  are  in  large  oblique 
(ur-sided  prisms  without  terminations.  The  angles  of  the 
rism,  by  the  measurement  of  Brooke,  are  123^  55'  and  56^ 

;  while  those  of  amphibole  are  124^  SO'  and  55^  SCf. 

The  prism  splits  easily  parallel  to  its  longitudinal  fiMses, 
may  be  obtained  in  pretty  thin  plates,  bat  no  cleaTage 

1  be  observed  parallel  to  the  base.  We  are  therefore 
^orant  whether  the  prism  be  right  or  oblique. 

Lustre  resinous. 

Opaque. 

Hardness  4*5  ;  specific  gravity  3%369.     Its  constituents,  by 

'  analysis,  are 


Silica, 

50*508     . 

25-25 

Peroxide  of  iron. 

35*144     . 

7-03 

Sesquiox.  of  mangan.. 

8-920     . 

1-78 

Alumina, 

2-488     . 

MO 

Lime, 

1-560     . 

0-44 

Moisture, 

0-960 

99-580 

*  Berthier  is  of  opinion  that  the  silica  found  in  this  ore  by  VauqueliD,  by 
mself,  and  by  some  other  analists,  is  essential  to  the  mineral,  and  endea^ 
mn  to  prove  his  opinion  by  the  phenomena  of  the  analjrns-  Traite  du 
Msait  par  la  vote  seche,  ii.  262.  I  picked  out  a  quantity  of  octahedroDf 
im  the  Baltimore  ore,  in  which  silica  had  been  found  abundaatly,  and 
k  analyzing?  them  obtained  the  same  conftituents  as  given  in  the  text,  with 
erely  a  trace  of  silica.  Indeed  it  would  be  difficult  to  conceive  the 
leraical  nature  of  chromium  ore,  such  an  it  is  exhibited  by  the  analyses 
therto  made.  Earthy  matter  may  be  detected  by  the  eye  in  most  speci- 
ens  of  rliromc  iron  ore,  and  how  it  could  be  separated  unless  pure  crystals 
L*  picknl  out,  I  do  not  undemtHud. 
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Omitting  the  alumina  and  lime  as  accidental  impurities^  the 
mineral  is  obviously  a  compound  of 

4  atoms  tersilicate  of  iron, 
1  atom  tersilicate  of  manganese. 
The  formula  is  4fS«+mnS'. 

Sp.  15.  Knebdite. 

This  name  was  given  by  Dobereiner  to  a  mineral,  a  sped- 
men  of  which  he  got  from  Major  Von  Knebel,  but  the  loodity 
of  which  b  unknown. 

Colour  grey;  spotted  dirty  white,  red,  brown,  and  gpreen. 

Massive ;  external  surface  uneven  and  full  of  holes. 

Fracture  imperfect  conchoidal. 

Lustre  glistening. 

Opaque;  hard;  brittle. 

Specific  gravity  3*714. 

Infusible  per  se  before  the  blowpipe,  but  with  borax  it 
melts  into  a  dark  olive-green  bead. 

Its  constituents,  as  determined  by  Dobereiner,  are 

Atomt. 

Silica,  .  .  82*5     .     16-25 

Protoxide  of  iron,      .  82        •       7' 11 

Protoxide  of  manganese,       85        .       7*77 

99-5 
These  numbers  approach  pretty  near 
1  atom  silicate  of  iron, 
1  atom  silicate  of  manganese. 

Sp.  16.  Columbite. 
Tantalite. 

The  first  specimen  of  this  mineral  noticed  by  chemiBtii 
is  one  still  in  the  British  Museum,  which  was  analyzed  I>y 
Mr.  Hatchett,  and  found  to  contain  a  new  metal,  to  which  be 
gave  the  name  of  Columbium.  This  specimen  had  been  sent 
to  Sir  Hans  Sloane  by  Governor  Winthrop.  The  locality 
was  unknown ;  but  Dr.  Torrey  has  detected  the  mineral  in  a 
remarkable  rock  at  Haddam,  in  New  England,  and  rendered 
it  probable  that  it  was  from  this  place  that  Mr.  Winthrop'f 
specimen  had  been  procured.*  The  same  mineral  oocunat 
Kimito,  in  Finland;  but  its  nature  remained  unknown  till  ha 

*  Aimals  of  Philosophy  (second  series),  viii.  359. 
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analysis  by  Ekeberg  detected  in  it  the  aame  metal  which  bad 
been  previoBsly  discovered  by  Hatchett,  and  which  he  called 
tantalttm.     It  has  been  found  also  at  Bodenmais,  in  Banuia. 

Colour  iron  black,  sometimei  with  a  tinge  of  blue ;  streak 
dark  brownish  black. 

It  occurs  in  single  crystals  and  in  small  crystalline  masses. 
The  crystals  are  mostly  incomplete,  bat  present  the  general 
form  of  flat  quadrangulw  prisms  striated  longitadinally.  .  lie 
primary  form  appears  to  be  a  right  rectanguUr  piism.     The 
figure  in  the  margin   repre- 
MDts  all  the  secondary  Awes 
hitherto  observed. 
P  on  T  90» 
T  on  M  90" 
P  on  s  or  i  136'  3V 
P  on  c  120° 
Ton  d  156*30' 
Tond  lU"  SO' 
T  on  c  150° 
According   to   the    measure- 
ment of  Mr.  W.  Phillips. 

Ftactnre    imperfect,    con- 
cboidal,  or  uneven. 

Lustre  imperfect  metallic. 

Opaque. 

Hardness  5*25 ;  specific  gravity,  as  determined  by  Ekeberg, 
7-063.  Berzeiius  found  the  specific  gravity  to  vary  frmn 
7-336  to  7-655.*  The  spedmen  analyxed  by  NordenskioU 
7-264. 

On  charcoal  it  suffers  no  change  before  the  blowpipe.  It 
is  slowly  but  perfectly  fusible  with  borax. 

The  constituenu  of  the  Finland  columbite,  according  to 
Berzelius'  analysis,  f  are 

*  AThandfingar,  W.  263  and  -n.  238. 

t  Itnd.  i*.  264.      Nonicnikiold  wulyMd  amMher  tpodni 
It!  comtitnenU  were 


n  from  Tamela. 


Columbic  add, 
Protaiidp  of  iroD. 
Proloiide  of  muiganeie, 
Oiide  of  tin. 


IS-7& 


96*31 
«e  fron  Ui»,  that  tbc  iron  ins;  be  lutwtituted  for  the  tr 
Dincral.    (!ke  BcrtpliiM,  Jthmberieht,  1839,  p.  190.) 
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AtOBM. 

Columbic  acid,            •  83*2  •  3'27 

Protoxide  of  iron,        .  7*2  .  1*6 

Protoxide  of  manganese,  7*4  1-64 

Oxide  of  tin,      .         .    ,  0-6  . 


98-4 
These  numbers  obviously  correspond  with 
1  atom  columbate  of  iron, 
1  atom  columbate  of  manganese* 
The  columbite  from  Brodbo,  also  analyzed  by  Berzelius, 
was  not  so  pure. 

The  constituents  of  Kimito  columbite,  determined  by  the 
same  chemist,    are 

AtODM. 

Columbic  acid,          .  85*85     .     8*37 

Peroxide  of  iron,      .  14*41     .     2*88 

Sesquioxide  of  mangan.,  1*79     .     0*36 

Oxide  of  tin,              .  0*80 

Lime,                .         .  0*56 

Silica,                .         .  0*72 


104*13 
Doubtless  the  iron  and  manganese  in  the  mineral  were  in 
the  state  of  protoxides. 

'J'he  only  difference  between  this  variety  and  the  preceding 
is,  that  most  of  the  oxide  of  manganese  is  wanting  in  it.  In- 
stead of  being  a  compound  of  i  atom  columbate  of  iron,  and 
1  atom  columbate  of  manganese,  this  variety  is  composed  of 

8  atoms  columbate  of  iron, 
1  atom  columbate  of  manganese. 

Sp.  17.   Wolfram. 
Schcelate  of  iron  aiid  manganese.     Tungstate  of  iron  and  ma^gancw. 

This  ore  is  a  frequent  companion  of  tinstone  in  veins  and 
l)eds.  It  is  said  also  to  occur  in  lead  veins  traversing  grey- 
wackc.  It  is  found  in  almost  all  the.Saxon  and  Boheoiiao  tin 
mines,  and  in  many  parts  of  Cornwall.  In  the  Principality 
of  Anhalt,  it  occurs  in  veins  in  greywacke.  In  the  island  of 
Rona  it  was  discovered  in  a  vein  of  graphic  granite  in  gneiss. 
It  is  found  likewise  in  Siberia,  and  in  the  United  States  of 
America. 

'^  Afhaudliiigar,  vi.  237. 
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Colour  greyish  and  brownish  black;  streak  dark  brownish 
black. 

It  occurs  massive  and  in  crystals.  The 
primary  form  is  a  right  oblique  angled 
prism. 

Mon  T  117^  22' 

According  to  the  measurement  of  Mr.  W. 
Phillips.     The  edges  of  the  prism  are  most 
frequently  replaced  by  faces,  which  some- 
times are  so  large  as  nearly  to  conceal  the  primary  faces  of 
the  prism,  or  at  least  to  reduce  them  to  a  very  small  size. 

Texture  foliated  ;  fracture  uneven. 

Lustre  imperfect  metallic ;  opaque ;  not  very  brittle. 

Hardness  5  ;  specific  gravity  7' 155. 

Before  the  blowpipe  decrepitates,  but  in  a  sufficiently  ele- 
vated temperature,  may  be  melted  into  a  globule,  whose  sur- 
face is  covered  with  crystals  having  the  metallic  lustre.  With 
borax  fuses  into  a  green  globule.  With  biphosphate  of  soda 
it  melts  into  a  transparent  bead  having  a  deep  red  colour. 

Its  constituents,  according  to  the  best  analyses  hitherto 
made,  are 


# 

t 

i 

Tungstic  acid. 

74-666     . 

73-511     . 

73-60 

Protoxide  of  iron, 

17-594 

.     20-745     . 

.     1 1-20 

Protoxide  of  manganese. 

5-640     . 

5-744     . 

,     15-75 

Silica, 

2-100     . 

,     — 

^^^ 

100  100  100-55 

The  result  of  Berzelius'  analysis  gives  the  following  atomic 
numbers : 

Tungstic  acid,  .         4-81 

Protoxide  of  iron,         .  3-9 

Protoxide  of  manganese,       1-25 
These  approach  |)retty  nearly 

3  atoms  tungstate  of  iron, 
1  atom  tun«rstate  of  manganese. 
The  specimen  analyzed  by  Mr.   Richardson,  was  a  com- 
pound of  3  atoms  tungstate  of  iron,  and  4  atoms  tungstate  of 
manganese. 

•  Horzclius,  AfliamllingJir,  iv.  304. 
f  Vaurjiicliii,  Annals  of  Pliilosophy  (Jd  s<Tici>),  xi.  3a0. 
X  Au^Uzeii  l)v  Mr.  Richardson  in  my  lalmratory.     The  sixxjimcn  was 
from  Bohemia.     Its  spccihf  irravily  was  7*001. 
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Sp.  18.  Ilmenite. 

This  name  has  been  given  to  a  variety  of  titaniferous  iroi 
ore,  brought  from  Umen  sea  near  Minsk,  by  M.  Menge,  and 
deposited  in  the  Royal  Mineralogical  Museum  at  Berlin.  It 
was  first  described  by  M.  G.  Rose,*  and  analyzed  by  Mosan- 
der.f 

Colour  brownish  black;  streak  black. 

Crystallized,  and  the  form  of  the  crystals  is  the  same  m 
that  of  anhydrous  peroxide  of  iron. 

Lustre  metallic,  shining. 

Translucent;  brittle. 

Slightly  magnetic. 

Hardness  5*75;  specific  gravity  from  4*766  to  4'808i. 

Behaviour  before  the  blowpipe  similar  to  that  of  titanifienNii 
iron  ore.  When  fused  with  biphosphate  of  soda  in  the  oxi- 
dizing flame,  the  colour  is  green  as  long  as  it  is  hot;  but  on 
cooling  it  becomes  reddish  brown.  In  the  reducing  flame  it 
is  reddish  while  hot,  but  on  cooling  becomes  greenish^  and  at 
last  almost  colourless. 

Its  constituents,  as  determined  by  the  analysis  of  Mosaoder, 
are  as  follows : 


Titanic  acid. 

46-92 

46-67 

MCMIL         AtOMl  1 

46-79 

8-94 

Peroxide  of  iron,    . 

10-74 

11-71 

11-22 

2-24 

Protoxide  of  iron,  . 

87-86 

35-87 

36-61 

8-18 

Protoxide  of  manganese, 

2-73 

2-39 

2-56 

IHM) 

Magnesia,       .... 

M4 

0-60 

0-87 

Lime,              .... 

.—^ 

0-25 

Protoxide  of  chromium. 

^.mm 

0-38 

Silica,              .... 

2-80 

9939 

100-17 

These  numbers  approach  pretty  nearly  to 
4  atoms  titaniate  of  iron, 
1  atom  dititaniated  peroxide  of  iron. 


Sp.  19.   Titaniferous  Iron  Ore. 
This  mineral  seems  to  have  been  first  observed  at  Arendd 
in  Norway.     It  occurs  also  at  Egersund,  in  the  valley  of 
Gastcin  in  Salzburg,  in  Bohemia,  at  Maisdon  in  the  depart- 
ment of  Loire  Inferieure,  in  Brazil,  in  the  United  State%  and 

*  Poggciidorfs  Aiinalcn,  ix.  286. 

t  Kong.  Vet.  Acad.  Handl.,  l8-2f>,  p.  2-iO. 
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ubtless  in  many  other  localities.  Its  characters  are  not 
s  same,  and  the  probability  is,  that  more  than  one 
are  at  present  confounded  under  the  name  of  Htani" 
r  iron  ore. 

Colour  iron  grey,  but  frequently  more  inclining  to  white ; 
treak  black. 

Massive  and  crystallized.  The  primary  form,  according  to 
4ohs,  is  a  rhomboid  of  85®  59'. 

Texture  foliated ;  fracture  conchoidaL 

Opaque;  brittle. 

Lustre  imperfect  metallic,  to  perfect  metallic. 

Hardness  5  to  5*5 ;  specific  gravity  from  4*488  to  4*787.* 
3erthier  found  the  specific  gravity  of  the  titaniferous  iron 
rom  Maisdon,  which  is  very  impure,  only  3-65.f 

Sometimes  attracted  by  the  magnet,  and  sometimes  not 
rhe  one  from  Brazil  is  even  possessed  of  poles. 

Before  the  blowpipe  the  thin  edges  are  rounded,  but  it  does 

ft  fuse.  With  reagents  it  behaves  as  the  minerals  composed 
if  titanic  acid  and  oxide  of  iron,  already  described. 

The  following  table  exhibits  the  constituents  of  this  mine- 
al,  according  to  the  best  analyses  hitherto  made : 


t 

t 

\ 

§ 

§ 

§ 

0 

1 

Titanic  acid. 

Peroxide  of  iron. 

Protoxide  of  iron. 

Protoxide  of  man^^an.. 

Alumina, 

Magnesia,     . 

Li  roe. 

Oxide  of  chrumium, 

Oxide  of  tin. 

Oxide  of  cerium. 

Silica, 

2419 
5S0I 
19-91 

0-68 
0-33 

1-17 

23-59 
68-61 
13-90 

MO 
0-86 
0-44 

1-88 

20-41;  39-04 
65-28;  29- 16 
19-48'  27-28 

—  021 

0-7Sj    280 
0-82,    0-96 

—  0-12 
8-64  — 

0-80    081 

4267 
28-21 
29-27 

1-22 

0-60 
0-33 

1-65 

41-06 
26-93 
29-04 

1-94 
0-48 

0-66 
0-07 

41-0 
56-2 

trace 
2-6 

9-0 
44-0 

S-0 
10-0 

S40 

99-29    100-28 

100-61  9938    98-75 

9918!  99-7 

!                1 

100 

It  is  obvious  at  a  glance,  that  the  titaniferous  iron  from 
\rendal,  differs  essentially  in  its  composition  from  that  of 

•  Mosander,  Kong.  Vet.  Acad.  Hand.,  1829,  p.  226. 

f  MeiDoires  de  Berthier,  i.  138. 

X  Mosander,  Kong.  Vet.  Acad.  Hand.,  1829,  p.  227.  The  specimen* 
irere  from  Arendal,  and  in  crystals.  The  second  specimen  was  not  attracted 
>7  the  magnet,  the  third  was  attracted,  and  the  first  was  a  mixture  of  the 
:wo. 

§  Mosander,  ibid.  p.  228.  The  spedmens  were  from  Egersund,  and 
imorphous. 

i   Berthier,  Ann.  des  Mines,  v.  479.     The  specimen  was  from  Brazil. 

^  Berthier,  Memoires,  i.  158.     The  specimen  was  from  Maisdon. 
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Egersund ;  while  this  last  agrees  pretty  nearly  with  that  fi 
Brazil. 

The  mean  of  the  first  three  analyses  (neglecting  e* 
constituent  except  the  titanic  acid  and  oxides  of  iron)  givei 

Atoms. 

Titanic  acid,  .         22-73     .       4-13 

Peroxide  of  iron,     .         55*58     .      11*12 
Protoxide  of  iron,    .         1 7*76     .       3*94 

Or  very  nearly 

1  atom  titanic  acid, 
3  atoms  peroide  of  iron, 
1  atom  protoxide  of  iron. 
The  mineral  then  is  a  tetratitaniate  of  iron,  composed  of 
3  atoms  tetratitaniated  peroxide, 
1  atom  tetratitaniated  protoxide. 
The  meaii  of  the  next  four  analyses  gives  us 

Atonu. 

Titanic  acid,      .         40*92    .     7'79 
Peroxide  of  iron,        26*  1       .     5*22 
Protoxide  of  iron,       28*51     .     6-33 
These  numbers  correspond  nearly  with 

7  atoms  titanic  acid, 

5  atoms  peroxide  of  iron, 

6  atoms  protoxide  of  iron. 

So  that  the  mineral  approaches  a  dititaniate  of  iron,  and  must 
be  a  compound  of 

5  atoms  dititaniated  peroxide, 

6  atoms  dititaniated  protoxide. 

The  last  analysis,  if  we  allow  every  thing  to  be  impurity 
except  the  titanic  acid  and  peroxide  of  iron,  exhibits  a  oon- 
])ound  of 

1  atom  titanic  acid, 

5  atoms  peroxide  of  iron. 

It  is  therefore  a  pentatitaniated  peroxide  of  iron. 

Thus  the  analyses  already  made  indicate  at  least  three  dis- 
tinct species  of  titaniferous  iron  ore,  and  doubtless  othen  will 
be  discovered  hereafter. 

It  is  probable  that  this  mineral  is  rather  a  double  than  i 
simple  salt  of  iron,  so  that  its  proper  place  would  be  the  next 
section.  To  this  also  may  be  referred  ilmeniiey  which  hitherto 
has  been  considered  as  a  titaniferous  iron  ore,  because  the 
analyses  of  Mosander  and  Rose  have  sufficiently  demonstrated 
that  it  is  i\  double  salt. 
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a  Tripk  SaUs  (^  Ircm. 
These  are  not  numerous,  though  doubtless  as  the  ezamina* 
lion  of  ferruginous  minerals  is  advanced,  the  number  will 
increase. 

Sp.  1.  Ankerite. 
Rohwand,  robe  wand,  roMzahn,  wandstein  of  the  Stirian  and  Carinthiaii 

minen,  poratomous  lime  haloid  of  Mohs. 

This  mineral  was  first  made  a  spedes  by  Mohs.  It  occurs 
in  the  Rathhausberg,  in  Salzburg,  upon  beds  in  mica  slate,  and 
in  many  places  extending  from  Stiria  all  along  the  chain  of 
die  Alps. 

Colour  white,  with  various  tints  of  grey,  red  and  brown; 
•treak  white. 

It  occurs  in  rhomboidal  crystals,  with  angles  of  106^  12^; 
10  that  it  differs  sensibly  from  the  fundamental  form  of  calca- 
reous spar. 

Structure  foliated ;  fracture  uneven. 

Slightly  translucent.     Brittle.     Lustre  pearly. 

Hardness  3*5  to  4.     Specific  gravity  3*080. 

It  occurs  often  in  twin  crystals,  and  not  unfrequently  in 
granular  masses.     It  is  often  mixed  with  calcareous  spar. 

Its  constituents,  as  determined  by  the  analysis  of  Berthier,* 
are 

Carbonate  of  lime,  .  51*1 
Carbonate  of  magnesia,  25*7 
Carbonate  of  iron,  .  20*0 
Carbonate  of  manganese,       3*0 


99*8 

« 

Uniting  the  carbonate  of  manganese  with  the  carbonate  of 
iron,  these  constituents  are  equivalent  to 

8  atoms  carbonate  of  lime, 
5  atoms  carbonate  of  magnesia, 
3  atoms  carbonate  of  iron. 
Before  the  blowpipe  it  becomes  black,  and  acts  on  the 
magnetic  needle. 

Sp.  2.  PyrosmalUe.f 

This  mineral  was  discovered  by-  Messrs.  Clason  and  Henry 
Gahn  in  the  iron  mine  of  Bjelkc,  at  Nordmark,  in  Werm- 


*    Trail*'  dos  Essais  par  la  voic  scchc  i.  494. 
f-    Vritm  'ry(,/ire,  and  •#/«»»,  odnur. 
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land.     It  was  named  by  Haussmann,  from  the  strong  smell  «f 
chlorine  which  it  emits  when  heated  before  the  blowpipe. 

Colour  externally  liver-brown,  internally  light  greeniik- 
yellow ;  streak  paler. 

Found  only  crystallized  in  six-sided  prisms,   varying  ii 
length  from  a  few  lines  to  an  inch,  but  seldom  larger. 

From  the  cleavage  planes,  the  primary  form  appears  to 
the  regular  six-sided  prism. 

Fracture  uneven,  rather  splintery. 

Lustre  pearly. 

From  translucent  to  opaque;  rather  brittle;  hardness  4*5; 
specific  gravity,  as  determined  by  Hisinger,  3*081. 

Before  the  blowpipe  it  becomes  blackish-red  browo, 
gives  out  fumes  of  muriatic  acid.     In  a  strong  heat  it 
into  a  black  slag,  which  at  last  becomes  a  round  | 
attracted  by  the  magnet.     Fuses  easily  and  in  co 
quantity  in  borax.     The  colour  of  the  bead  shows 
sence  of  iron  and  manganese.     In  biphosphate  of  S(       t  i 
with  great  difficulty. 

Its  constituents,  as  determined  by  Hisinger  and  Berseliii%* 
are 


Silica, 

35-850     . 

17-92 

Chlorine,     . 

3-760     . 

0-83 

Peroxide  of  iron, 

35-480     . 

7-09 

Sesquioxide  of  manganese, 

23-444     . 

4-69 

Lime,           .         . 

1-210     . 

0*34 

Water,         .         ... 

8-600     . 

3*2 

103*344 
The  increase  of  weight  shows  that  in  the  mineral  the  iroo 
and  manganese  are  in  the  state  of  protoxides. 

Pyrosmalite  appears  to  be  composed  of  sesquisiiicateSi    Tbe 
numbers  approach  to 

7  atoms  sesquisilicate  of  iron, 
5  atoms  sesquisilicate  of  manganese, 
j  atom  sesquichloride  of  iron, 
3  atoms  Ti'ater. 

Sp.  3.  CommingkmUe. 
This  mineral  has  been  found  atComming^ton,  Maasadinistt^ 

^  Afhandlingar,  it.  317. 
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rock  which,  judging  of  the  specimen  in  my  possession, 
a         sed  of  quartz,  garnet  and  commingtonite. 
4       Colour  gpreyish-white. 

I       In  imperfectly  crystallized  masses,  consisting  of  needles 
illy  diverging. 
jL.ustre  silky. 

Opaque,  or  only  translucent  on  the  edges. 
Hardness  2*75;  specific  gravity  3*2014. 
Infusible  per  se  before  the  blowpipe.     With  carbonate  of 
soda  fuses  with  effervescence  into  a  dark  glass.     Fuses  with 
borax  or  biphosphate  of  soda  into  a  black  glass  bead,  showing 
tiie  presence  of  much  iron  and  manganese. 

Its  constituents,  determined  by  the  analysis  of  Dr.  Thomas 
Mair,  in  my  laboratory,  are  as  follows : 

Atoniib 

SiUca,                  .         56-543  .  28-27  .  16-34 

Protoxide  of  iron,        21-669  .  4-81  .  2-78 

Protoxide  of  mangan.,    7*602  .  1*73  •  1 

Soda,                    .           8-439  .  2-11  .  1-22 

Moisture,    .                   3-178  .  2-83  .  1-6 


97-631 
The  bases  are  obviously  in  the  state  of  tersilicates.     The 
numbers  approach 

3  atoms  tersilicate  of  iron, 
l^  atom  tersilicate  of  soda, 
1  atom  tersilicate  of  manganese, 
1  j  atom  of  water. 
The  formula  is  SfS'+NS'+mnS'+l^Aq. 

Sp.  4.  Nantronite.* 

This  mineral  was  discovered  at  Nontron,  in  the  department 
of  Dordogne,  about  the  year  1826.  There  is  in  that  depart- 
ment an  important  deposite  of  manganese,  known  by  the  name 
of  manganese  of  Peregueux,  which  occurs  in  nests  in  alluvial  clay. 
The  nontronite  was  found  by  M.  Lanoue  in  this  manganese, 
at  the  village  of  Saint  Pardoux.  It  is  disseminated  in  amor- 
phous nodules,  usually  very  small,  and  never  larger  than  the 
fist.  These  nodules  are  never  pure ;  they  easily  break  into 
smaller  pieces,  quite  irregular,  and  each  enveloped  in  a  thin 
black  coating  of  manganese.     They  are  often  mixed  with 

^  Berthier,  Ann.  de  Cbim.  et  d«  Pbyt.  mvi.  22. 
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yellow  micaceous  clay ;  so  that  when  a  piece  of  the  mineral  u 
polished,  it  looks  like  serpentine. 

Nontronite,  when  pure,  has  a  straw-yellow  colour,  sone- 
times  with  a  tint  of  green. 

Massive  and  compact ;  fracture  uneven  and  dull. 

Opaque.     Unctuous  to  the  touch.     Very  friable. 

Hardness  scarcely  2. 

Takes  a  good  polish,  and  then  has  a  resinous  lustre ;  under 
the  pestle  it  flattens  and  shows  ductility,  instead  of  fidling  iito 
powder. 

Does  not  exhale  the  odour  of  clay  when  breatlied  upoo; 
does  not  act  on  the  magnetic  needle. 

When  plunged  into  water,  numerous  air  bubbles  are  disen- 
gaged, and  it  becomes  translucent  on  the  edgeSf  without  lodngf 
its  form  or  falling  to  powder.  If  it  be  taken  out  after  some 
hours'  immersion,  and  wiped  dry  and  weighed,  it  will  be  found 
to  have  increased  ^^^th  in  weight 

When  heated  in  a  glass  tube,  it  gives  out  water  and  becomes 
red. 

It  dissolves  readily  in  muriatic  acid. 

Its  constituents,  as  determined  by  Berthier,  are  as  fdlows 

Atoms. 


Silica, 

• 

44 

22 

Peroxide  of 

iron, 

29 

6 

Alumina, 

• 

3-6     . 

1-6 

Magnesia, 

• 

2-1     . 

0-8 

Water, 

. 

18-7     . 

16*6 

Clav, 

• 

1-2 

98-6 
These  numbers  correspond  with 

7|  atoms  tersilicated  peroxide  of  iron, 
2  atoms  bisilicate  of  alumina, 
1  atom  silicate  of  magnesia, 
20  atoms  water. 
The  formula  is  7JfS«+2AlS«+MS+20Aq. 

Sp.  5.  VolkonskoUe. 

This  mineral  was  discovered  in  Mount  Jessmictdd,  in  the 
district  of  Okhausks,  and  the  government  of  Peme.  It  n 
found  in  tliin  veins  and  in  nests. 

Colour  fine  grass-green. 

Texture  compact. 
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acture  conchoidal  or  uneven. 

ill ;  assumes  a  polish  when  rubbed  by  the  fingers. 

fry  soft ;  feels  smooth ;  specific  gravity  not  given. 

ben  heated  in  a  glass  tube,  it  gives  out  a  good  deal  of 

%  and  assumes  the  colour  of  goose  dung.     When  calcined 

>latinum  crucible,  it  loses  32  per  cent  of  its  weight,  and 

«  a  brown  colour  like  that  of  burnt  coffee, 
gelatinizes  with  hot  and  concentrated  muriadc  acid,  yet 
lore  than  half  the  chromium  contained  in  the  mineral  is 
.ved,  the  rest  being  left  mixed  with  the  silica. 
le  constituents  of  this  mineral,  as  determined  by  the 
sis  of  Berthier,*  are 


Green  oxide  of  chromium, 

34-0    , 

Atent. 

6-8 

Peroxide  of  iron, 

• 

7-2     . 

1*44 

Magnesia, 

• 

7-2     . 

2-88 

Silica, 

■ 

27*2     . 

18*6 

Water, 

• 

23-2     . 

20-62 

98-8 
lese  numbers  correspond  with 

4  atoms  bisilicate  of  chromium, 
2  atoms  bisilicate  of  magnesia, 

1  atom  chromite  of  iron, 
14  atoms  water. 

le  formula  is  4ChS»+MgS»fCh+14Aq. 
it  from  the  uncommon  nature  of  these  compounds,  and 
nperfect  action  of  the  muriatic  acid,  Berthier  considers  it 
mixture  of  hydrate  of  chromium,  and  silicate  of  iron  and 
lesia.  Were  we  to  adopt  that  view  of  its  constitution,  it 
1  consist  of 

5  atoms  terhydrate  of  chromium, 

2  atoms  tersilicate  of  magnesia, 
1  atom  tersilicate  of  iron. 

It  if  this  were  the  constitution  of  volkonskoite,  no  good 
n  could  be  assigned  why  only  one  half  of  the  hydrate  of 
nium  dissolves  in  muriatic  acid. 

Sp.  6.  PolylUe.f 
le  mineral  to  which  I  have  given  this  name  constitutes  a 

lenioircs  par  Bortliicr,  ii.  *2C3. 

rnni  wtx»$,  mantft  and  Xi/««,  a  stone,  on  account  of  the  oumeroos  coii- 

it>  of  xihich  it  is  compObCM). 
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bed  about  :^th  inch  thick,  in  magnetic  iron  ore,  at  Hobokea,  in 
New  Jersey. 

Colour  black. 

Composed  of  plates,  but  only  one  cleavage  is  discemiUe. 
It  resembles  hornblende^  or  still  more  nearly  arfvedsaniief  in  its 
appearance. 

Lustre  vitreous  and  splendent 

Opaque ;  brittle. 

Hardness  6*25 ;  specific  gravity  3*231. 

Before  tlie  blowpipe  becomes  lighter  coloured,  but  does  not 
fuse.  With  carbonate  of  soda  fuses  with  difficulty  into  a  brown 
frit,  transparent  while  red  hot,  but  becoming  opaque  on  cool- 
ing. With  borax  fuses  very  slowly  into  a  black  transparent 
glass. 

Its  constituents,  determined  by  my  analysis,  are 


Silica, 

40-040     . 

20-02 

Protoxide  of  iron, 

34-080     . 

7-6 

Protoxide  of  manganese. 

6-600     . 

1-5 

Alumina, 

9-425     . 

4-2 

Lime, 

11-540     . 

3-3 

Water, 

0-399 

102-084 
If  we  unite  the  protoxides  of  iron  and  manganese,  dieie 
numbers  give  us  the  constitution  of  polylite  as  follows : 
9  atoms  silicates  of  iron  and  manganese, 
4  atoms  silicate  of  alumina, 
3}  atoms  bisilicate  of  lime. 
The  formula  will  be  9(|f+^mn)S+4AlS+3iCalS«. 

Sect  3.  Sulphur  ScUts  of  Iron. 

These  consist  of  combinations  of  one  or  more  sulphur  adds 
with  one  or  more  sulphuretted  bases,  one  of  which  is  always 
sulphuret  of  iron.  Only  two  such  salts  are  at  present  known, 
but  doubtless  the  number  will  increase  as  the  chemical  exa- 
mination of  the  different  iron  ores  become  more  extensire  and 
more  complete. 

Sp.  1.  Arsenical  Pyrites* 
Mbpickel,  marcaaite,  sulpho-artenite  of  iron. 
This  mineral  is  pretty  common  both  in  beds  and  veins.    It 
is  accompanied  by  ores  of  silver,  lead  and  tin.     It  is  plentifiil 


ARSENJCAl.  i'VniTE: 

of  the  mining  districts  of  Sasony  and  BoLemin.     It 
t  Andreaaberg  in  the  Hartz,  at  Tunaberg  in  Sweden, 

Maudlin,  and  other  mines  iu  Cornwall,  and  in  many 
calities. 

ir  silver-vhite,  inclining  to  and 
into  steel-grey ;  streak  dark  grey- 
It. 

curs  massive  and  crystallized,  in 
1  of  a  right  rhombic  prism, 

Mon  M'  111"  12' 
is  the  primary  form.     Sometimes 
le  second  figure  in  the  margin)  the 
lOgles  of  the  prism  are  replaced  by 
ar  planes.      When  these  become 

as  to  e£^e  the  bases  of  the  prism, 
stal  is  converted  into  a  kind  of 
sd  octahedron,  as  in  the  third 
Q  the  margin. 

re  metallic ;  fracture  uneven, 
jue ;  brittle.  [\~ 

ness4'75;  8pedficgravity6'127.  I  J\ 
■e  the   blowpipe   on   charcoal   it 
it  a  copious  arsenical  vapour,  and  <■ 
<tal  becomes  magnetic. 
»DStituents  of  this  mineral  are  as  follows : 
Arsenic,  48-1     .     43-4     .     42-88 

Iron  36-5     .     34-9     .     36-04 

Sulphur,  15-4     .     20-1     .     2)-08 

100*  98-4t      lOftt 

\  calculate  from  Stromeyer's  analysis,  we  obtain 

Arsenic,  ,  9*03 

Iron,  .  .  lO'S 

Sulphur,  .  10-54 

approaches  nearly  to  an  atom  of  each  constituent. 
B  the  mineral  may  be  considered  as  composed  of 

.  .    r .  CI  atom  arsenic, 

n  arseniet  of  iron,  ■<  .    , 

'  (.  1  atom  iron, 

,  ,  ■,     c-        ^1  at«n>  sulphide  of  arsenic, 

n  sulphoarsenite  of  u-on,  \  ,  .  i      »  .* : 

'^  (, '  At^™  sulphuret  of  iron. 

y  my  anftlysii.  t  By  CheTreul't  Kuiyiii- 

iy  Siromeyer's  analyaU,  Schweigger's  Jo«r.  i.  404. 
2  K 


I 
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Sp.  2.  Berihieriie^ 

Haidingerite  of  Berthier. 

This  mineral  occurs  in  veins  near  tbe  village  of  CIi 
in  Auvergne.  Attempts  were  made  to  work  it,  but  th< 
mony  obtained  was  so  bad  that  it  could  not  be  sold 
Berdiier  recognised  it  as  a  new  mineral  species,  and  g 
the  name  of  Haidingerite ;  but  as  this  name  had  been  a 
appropriated  to  another  mineral,  Poggendorf  substitute 
of  Berthierite,  from  the  discoverer  of  the  new  species. 

Colour  iron  black;  surface  often  covered  with  irid 
spots. 

Usually  in  masses,  confusedly  foliated,  and  much  i 
with  quartz,  carbonate  of  lime,  and  iron  pyrites.  It  ej 
occasionally  the  rudiments  of  prismatic  crystals,  which 
to  distinguish  it  from  sesquisulphide  of  antimony. 

Specific  gravity  not  determined. 

Fuses  readily  before  the  blowpipe. 

A  portion  of  it,  freed  as  much  as  possible  from  impui 
being  analyzed  by  Berthier,  gave  the  following  constitiK 


Sulphur, 

28-8     . 

14-15 

Antimony, 

48-3     . 

603 

Iron, 

14*9     . 

4-25 

Zinc, 

0-3    . 

007 

Quartz, 

S-2 

Iron  pyrites. 

3-2 

98-2 
Tliese  atoms  correspond  very  nearly  with 

1^  atom  sesquisulphide  of  antimony, 
1  atom  sulphuret  of  iron. 
It  is  therefore  a  sesquisulpho-antimonite  of  iron. 
This  is  not  the  only  compound  of  sesquisulphide  of  i 
mony  and  sulphuret  of  iron.     Berthier  has  lately  poinlB' 
two  more.f 

The  first  of  these  is  found  in  the  nune  of  Marloiirc^  ^ 
great  distance  from  Chazelle.  It  is  homogeneous  in  a|f 
ancc,  though  much  mixed  with  stony  matter.  Its  tciM 
fibrous,  with  the  fibres  parallel;  cross  fracture  gnnnltfi' 
almost  (lull.     The  colour  is  grey-blue,  but  leai  bb^  ' 

*  Berthier,  Ann.  dc  Chini.  ct  de  Phys.  xxzt.  SAl. 
t  Monioin»!«  par  Berthier.  ii.  273. 
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having  less  lustre  than  sesquisulphide  of  antimony.     Its  con- 
stituents, b]^rBerthier'8  analysis,  are 

""*  Atoms. 

Gangue,  .  .  60*0     .  — 

Sesquisulphide  of  antimony,        33*7     •     3*06 
Sulphuret  of  iron,  .  6*3     .     1*15 


100 

* 

This  is  very  nearly  3  atoms  of  sesquisulphide  of  antimony  to 
1  atom  of  sulpuret  of  iron.     The  mineral  is  therefore  a 

Tersulpho^ntimonite  of  Iron. 

The  second  species  is  found  at  Aglar,  in  the  department 
de  la  Creuse.  It  is  associated  with  sesquisulphide  of  antimony 
and  with  iron  pyrites.  It  has  an  iron-grey  colour ;  its  fracture 
is  granular  and  fibrous.  Its  composition,  determined  by  the 
analysis  of  Berthier,  is 

Atonu. 

Quartz,  .  .  7     .     — 

Sesquisulphide  of  antimony,         75     .       6*8 
Sulphuret  of  iron,  .  18     .       3*27 

100 
So  that  it  is  a  compound  of  2  atoms  sesquisulphide  of  antimony 
and  1  atom  of  sulphuret  of  iron.      It  is  therefore  a 

Bisulpho-^ntimonite  of  Iron, 

GENUS  XVI. — MANGANESE. 

Manganese  is  also  a  very  abundant  metal,  though  much  less 
so  than  iron.  Having  a  great  tendency  to  combine  with 
oxygen,  it  never  occurs  in  the  metallic  state,  except  when  in 
combination  with  some  other  substance,  as  with  sulphur  or 
arsenic.  The  oxides  of  manganese  are  most  abundant ;  and, 
being  three  in  number,  and  variously  mixed  and  united,  that 
part  of  mineralogy  constituted  a  perfect  chaos,  which  was  first 
reduced  into  order  by  the  valuable  labours  of  Haidinger, 
accompanied  by  the  analytical  investigations  of  Dr.  Turner, 
which  pointed  out  the  constitution  of  the  different  species 
determined  by  the  crystallographic  skill  of  Haidinger.* 

The  species  of  manganese  minerals  at  present  known 
amount  to  about  24.     About  1 1  of  these  consist  of  combina- 

*  Hiliii.  Trans,  xi.  Ill)  and  14:). 
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tions  of  manganese  with  some  simple  sabstance,  while  the 
rest  are  salts,  having  oxide  of  manganese  for  at  least  a  part  of 
the  base.  We  shall  therefore  subdivide  this  genus  into  two 
sections. 

Sect  1 .  Manganese  combined  with  Sinq^le  Bodies. 

Sp.  1.  HaussmannUe. 

Red  onde  of  manganese,  black  manganeie,  pyfamidal  moqganese. 
This  species  has  hitherto  been  found  only  in  the  poipkyry 
formation  near  Ihlefeld  in  the  Hartz.  It  is  found  in  a  Tein 
by  itself,  as  was  first  observed  by  Professor  Gustavns  Rose. 
It  was  first  accurately  described  by  Mr.  Haiding^r»  and  ana* 
lyzed  by  Dr.  Turner. 

Colour  brownish  black;  streak  dark  reddish  or  chestnut 
brown. 

Massive  and  granular,  also  crystallized  in  octahedrons  con- 
posed  of  two  four-sided  pyramids  widi 
square  bases. 

P  on  For  P  on  P^,  lOS"" 45', accord- 
ing to  the  measurement  of  W.  Phillip% 

v-^        /         ^ -::  105*^  25',  according  to  Haidinger. 

P  on  F',  or  F  on  P*,  117*  SV,  as 
measured  by  Phillips,  ll?*"  84',  as  by 
Haidinger. 

The   summits  of   the  pyramids  are 
sometimes  replaced  by  low  four-sidsd 
pyramids.     Occurs  often  in  twin  crystals. 
Lustre  imperfect  metallic ;  opaque. 
Hardness  4-5  to  5 ;  specific  gravity  4*722. 
Its  constituents,  as  determined  by  Turner,  are 
Red  oxide  of  manganese,*      98*098 
Oxygen,  0*215 

Water,  0-435 

Barytes,  .  .  0*111 

Silica,  .  0*337 

99*196 

*  This  18  the  ozidum  manganetOHmanganicuin  of  AifredMm ;  i 
|K)und  of 

1  atom  protoxide,  •  4*5 

2  atoms  sesqui-oxide,        •        10 

]4*5 
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Admitting  every  thing  but  the  red  oxide  to  have  been 
accidental  impurity,  this  ore  of  manganese  is  analagous  to 
magnetic  iron  in  its  composition.  The  shape  of  this  last 
species  is  the  regular  octahedron,  which  differs  considerably 
from  the  octahedron  that  constitutes  the  primary  form  of 
Haussmanite. 

Sp.  2.  BraunUe. 
Anhydrous  seflqui-oxide  of  manganese.     Brachytypous  manganese  ore. 

This  species  was  first  recognised  as  peculiar  by  Mr.  Hai- 
dinger,  and  to  him  we  owe  the  first  accurate  descriptions  of  it. 
It  occurs  in  veins  in  Thuringia,  in  the  porphyry  at  Oehrenstock 
near  Ilmenau,  at  Elgelsburg,  Fried ricksrode,  and  in  other 
places.  At  Leimback  in  the  county  of  Mansfield,  it  exists  in 
cavities  of  white  quartz,  which  appear  to  have  been  filled 
originally  with  some  other  substance.  It  occurs  also  at  St. 
Marcel  in  Piedmont,  in  Wales,  and  near  Launcestown,  Corn- 
wall ;  and  doubtless  in  many  other  localities. 

Colour  dark  brownish  black ;  streak  of  the  same  coloun 

Massive  and  crystallized.     The  primary  form  is  an  octa- 
hedron with  a  square  base,  differing  exceedingly  little  from 
the  regular  octahedron.     The  inclination 
of  the  faces,  according  to  Haidinger,  are 
P  on  P;  or  P"  on  P'",     109^  53' 
P  on  P,  or  P'  on  P",    1 08**  Sy 

Sometimes  the  summits  of  the  pyramids 
are  replaced  by  planes  parallel  to  the  base. 
Sometimes  the  two  pyramids  are  separated 
by  the  intervention  of  a  more  acute  octa- 
hedron, in  which 

P  on  P'     96«  33' 
P  on  P''  140O  30' 

Lustre  imperfect  metallic. 

Opaque ;  brittle. 

Hardness  6  to  6*5;  specific  gravity  4*8 18. 

Its  constituents,  according  to  the  analysis  of  Turner,  are 

Atoma. 

Protoxide  of  manganese,  86*940     .     19'22 

Oxygen,  .  9-851 

Water,  0949 

Barytes,  2-260 

Silica,  .  .  trace 


9-86 
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The  atoms  of  oxygen  are  very  nearly  half  the  aUw 
protoxide  of  manganese.  It  is  dear  therefore,  that  the  n 
ral  consbts  essentially  of  sesquioxide  of  manganese. 

Sp.  3.  Manganiie. 
Hydrous  seaquiozide  of  manganese. 

This  mineral  occurs  in  great  abundance  in  the  mangi 
mines  at  Ihlfeld  in  the  Hartz,  in  veins  traversing  porpl 
It  is  found  likewise  at  Christiansand  in  Norway,  and  Ud 
in  Sweden.  Specimens  of  it  in  small  specular  crystali^  1 
been  brought  from  Nova  Scotia. 

Colour  dark  brownish-black,  inclining  to  iron  black;  id 
reddish-brown. 

Occurs  granular  and  columnar,  and  frequently  crystdli 
The  primary  form  is  a  right  rhombic  prism  of  100^  and  i 
The  edges  of  the  prism  are  often  replaced  by  one,  or  even 
faces. 

Lustre  imperfect  metallic. 

Opaque  in  large  masses ;  but  in  thin  splinters  it  tnni 
a  little  light,  and  appears  of  a  bright  brown  when  heU 
tween  the  eye  and  the  sun. 

Brittle. 

Hardness  4  to  4*25;  specific  gravity  firom  4-3 IS  to  VSt 

Its  constituents,  according  to  the  analysis  of  Tamer,  ne 

Protoxide  of  manganese,  80*92     .     I7-M 

Oxygen,        .  8-98     .      848 

Water,  .         10-10     .       8-97 


100 

It  is  obvious  that  the  constitution  of  this 
2  atoms  sesquioxide  of  manganese^ 
1  atom  water. 

It  is  tlicrefore  a  hydrous  sesquioxide,  and  diffen  fro*  ^ 
preceding  species  by  containing  water. 

Sp.  4.  Pyrolusiie. 
(>rcy  ore  of  maiiguiiese,  wad,  anhydrous  bincudde  of  mai^Mb 
This  18  at  once  the  most  abundant  and  the  most  ivpirti^ 
of  all  tho  ores  of  manganese.  It  is  found  both  in  pnaUJ^ 
secondary  mountiiins.  Many  important  mines  of  it  eeetf  > 
Thiirin|ria.  Ehrensdorf  near  Maehrisch  Triebau,  in  Mort* 
annually  yields  a  groat  deal  of  it.     Upton  Pyne,  new  Es*« 
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supplies  most  of  the  manganese  consumed  in  Great  Britain, 
amounting  annually  to  about  30,000  tons. 

Colour  iron-black. 

Massive,  columnar  and  crystallized  in  delicate  needles,  the 
form  of  which  has  not  been  made  out.  Haidinger  gives  the 
figure  of  a  crystal  in  his  possession,  constituting  a  four-sided 
prism,  with  angles  of  about  86^  2(y  and  93^  40^,  the  lateral 
edges  of  which  are  replaced  by  single  planes. 

Lustre  metallic. 

Rather  sectile ;  opaque. 

Hardness  2  to  2'8;  specific  gravity,  when  pure,  4*97;  but 
it  is  as  light  as  4*819. 

Its  constituents  are  as  follows : 

Binoxide  of  manganese,  98*14 
Water,      .  1-86 

Barytes,  .         »  — 

Silica,       ...  — 

Peroxide  of  iron,       .  — 


t 

t 

.     97-835     . 

99-242 

M20     . 

—. 

.       0-532     . 

— 

.       0-513     . 

0-840 

.              mmmm                                   , 

0-130 

100  100  100-212 

It  is  obvious  from  these  analyses,  that  when  pure  it  contains 
nothing  but  binoxide  of  manganese.  Binoxide  of  manganese, 
when  heated,  lets  go  one-fourth  of  its  oxygen,  and  is  converted 
into  sesquioxide.  The  atom  of  manganese  being  3*5  and 
that  of  oxygen  1,  it  is  obvious  that  the  atom  of  binoxide 
weighs  5*5.  It  gives  out,  when  heated,  (^5  oxygen  and  leaves 
5  sesquioxide.  So  that  this  ore,  when  quite  pure,  gives  out 
exactly  the  j*yth  of  its  weight  of  oxygen.^  Hence  the  purity 
of  such  an  ore  is  easily  determined  by  the  quantity  of  oxygen 
which  it  gives  out. 

Sp.  5.  Hydrous  Binoxide  of  Manganese, 

ITiis  mineral  was  discovered  by  Berthier,§  who  found  it  in 
manganese  from  three  different  localities ;  namely,  Groroi,  in 
the  department  of  Mayenne ;  Cautern,  in  the  country  of  the 
Grisons,  and  Vecdessos,  in  the  department  of  Arriege.  In 
none  of  these  places  is  it  found  pure,  being  always  mixed  with 
more  or  less  of  mangunite  or  hydrous  sesquioxide  of  man- 
ganese. 

•    Arrve<ls()n,  AfhaiKlIinj^r,  vi.  '2'29.  f  Dr.  Turner. 

I    Hy  my  analysis.     The  specimen  mw  very  pure  aii<l  rrystallirx-H  in 
ncc'llr*..  §   Memoires  par  Bcrthicr,  ii.  "200. 
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At  Groroi  the  mineral  is  found  in  roanded  pieces  in  a  bed 
of  sand  and  clay,  which  supplies  the  ironstone  smelted  in  that 
department.     It  is  in  coherent  pieces,  full  of  small  irregulsr 

holes. 

Colour  brownish-black ;  dull ;  here  and  there  metallic.  Its 
powder  has  a  light  chocolate  colour.  By  ignition  it  loses  24 
per  cent,  of  its  weight  in  water  and  oxygen  without  changing 
its  form,  but  acquiring  a  reddish  colour. 

It  dissolves  slowly  in  concentrated  sulphuric  acid,  and 
colours  that  acid  a  fine  violet-red.  Oxalic  acid  attadu  it 
readily,  even  without  heat.  2^  times  its  weight  of  this  add 
are  required  to  disoxidize  it  completely.  Sulphurous  add 
dissolves  it  almost  instantly.  The  constituents  of  the  Grord 
mineral,  as  determined  by  Berthier,  are 


Protoxide  of  manganese,  62*4  •  13*86 

Oxygen,                    .  12*8  .  12-8 

Water,      .         .         .  15-8  .  14-04 

Peroxide  of  iron,       .  6*0  •  1*2 

Clay,       ...  3*0 

100 
It  is  obvious  that  the  whole  protoxide  of  manganese  in  the 
mineral  to  be  converted  into  deutoxide,  would  require  IS'S 
atoms  of  oxygen ;  but  only  1 2*8  atoms  were  obtained.     Hence 
the  mineral  must  have  been  a  mixture  or  compound  of 

11  *8  atoms  binoxide, 
2  atoms  sesquioxide, 
14  atoms  water. 
It  is  obvious  that  every  atom  of  the  oxides  of  manganese  ia 
the  mineral,  was  combined  with  an  atom  of  water.     Hie 
Groroi  manganese  then  is  a  compound  of 

6  atoms  binoxide  of  manganese, 

1  atom  sesquioxide  of  manganese, 

7  atoms  water. 

Or  if  with  Berthier  we  consider  the  sesquioxide  aa  an  acci- 
dental impurity,  the  constitution  of  the  mineral  will  be 

1  atom  binoxide  of  manganese, 
1  atom  water. 
The  specimens  from  Vecdessoss  and  Cautem  are  similar 
to    those  from    Groroi.      The    following    are    their   con- 
stituents : 


HYDROUS  SESQUIBINOXIDE  OF  MANGANESE.  505 

1.  Vecdessoss. 

Atonu. 

Protoxide  of  manganese,  68*9  •  15*»)1 

Oxygen,            .         .  11-7  .  11-7 

Water,               .         .  12-4  .  11-02 

Clay,       ...  7-0 


100 
Obvioosly  a  compound  of 

8*1  atoms  binoxide  of  manganese, 
7-2  atoms  sesquioxide  of  manganese, 
11  atoms  water. 
Here  the  quantity  of  sesquioxide  is  much  greater  than  in 
the  last,  and  there  is  also  a  slight  deficiency  in  the  water. 

2.  Cautern. 

Atoms. 

Protoxide  of  manganese,  46*5     .     10*33 
Oxygen,            .         .  7*1     .       7*1 

Water,      ...  8*8     .       7*82 

Oxide  of  iron,  .  3*6 

Quartz,    .         .  33*6 


99*6 
It  is  obvious  that  this  mineral  was  a  compound  of 
3*93  atoms  binoxide  of  manganese, 
6*4  atoms  sesquioxide, 
7*82  atoms  water. 
Here  the  proportion  of  sesquioxide  is  still  farther  increased, 
and  there  is  also  a  deficiency  in  the  water,  though  less  than 
in  the  Vecdessoss  specimen. 

From  this  great  variation  in  the  quantity  of  sesquioxide  in 
the  different  specimens,  there  can  be  little  hesitation  in  adopt- 
ing Berthier's  opinion,  that  it  is  merely  an  accidental  impurity. 

Sp.  6.  Hydrous  Sesquibittoxide  qf  Manganese. 

This  species,  not  hitherto  noticed  by  mineralogists,  seems 
to  occur  in  considerable  quantity  in  the  neighbourhood  of 
Cork.  The  proprietor  some  years  ago  brought  a  cargo  of  it 
to  Glasgow  for  sale ;  on  trial  it  was  found  to  yield  too  little 
oxygen  to  answer  the  purposes  of  the  manufacturer.  I  was 
induced  to  make  a  regular  analysis  of  it,  because  it  differed  in 
its  appearanpe  from  any  of  the  ores  of  manganese  which  I  had 
seen. 
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Colour  brownish-black. 

It  was  in  small  pieces,  not  much  larger  than  the  me  of  a 
pea,  which  were  composed  of  fine  particles. 

Lustre  imperfect  metallic,  almost  dull. 

Opaque. 

Hardness  4*25;  specific  gravity  3'31245. 

Its  constituents,  determined  by  three  different  analyse^ 
are  as  follows : 

Silica,         .  .  .  22-90  . 

Sesquioxide  of  manganese,  23*48  . 

Binoxide  of  manganese,      .  17*22  . 

Perox.  of  iron,  with  trace  of  copper,  28*64  . 

Water,        .  .  .  8*05  . 


AtOM 

11*45     . 

1 

4*69    . 

3 

3-13    . 

2 

5-78    . 

4 

715    . 

4-75 

100*29 
From  the  phenomena  during  the  analysis,  it  was  obvious 
that  neither  the  silica  nor  the  oxide  of  iron  were  in  chemicil 
combination  with  the  manganese.    The  constitution  (abstract^ 
ing  these  two  bodies)  is 

3  atoms  sesquioxide  of  manganese^ 
2  atoms  binoxide  of  manganese, 
5  atoms  water. 
Each  atom  of  the  oxide  of  manganese  was  combined  with 
an  atom  of  water.     It  comes  to  be  a  question,  whether  the 
mineral  now  described  be  not  a  variety  of  Berthier's  hydrous 
binoxide,  which  constitutes  the  last  species.     The  circun- 
stance  of  the  proportions  of  the  two  oxides  being  to  each  odicr 
as  3  to  2,  has  induced  me  to  place  it  separately.* 

*  Mr.  Richardson  lately  analyzed,  in  my  laboratory,  a  Uaek  ore  of 
ganeso  from  Muirkirk,  having  something  of  the  metallic  lurtie»  which 
to  approach  somewhat  to  the  Cork  ore;  only  it  is  much  purer.     Its 
gravity  was  4*3479,  and  its  constituents 


Binoxide  of  manganese. 

52*69    . 

12-12 

.    S-03 

Sesquioxide  of  manganese,    . 

33-41     . 

8-46 

.    2-11 

Water 

2*92    . 

3-27    . 

.    0« 

Barytes 

7-49    . 

1 

.    0-25 

Silica,          .... 

1*14 

Alumina,     .... 

0*74 

Peroxide  of  iron. 

1*22 

99*61 
Here  the  ratios  approach  that  of  3  to  2.     The  water  not  amoantiBf  to 
an  atom,  the  mineral  was  probably  anhydrous.     Tlic  barytes  abo  » tqp 
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Sp.  7.  VarvacUe.* 

This  mineral  occurs  in  Warwickshire,  and  was  first  noticed, 
named  and  analyzed,  by  Mr.  R.  Phillips.f 

Colour  grey,  not  differing  much  from  that  of  pure  binozide, 
only  less  bright. 

It  is  composed  of  thin  plates  and  fibres,  without  any  regular 
crystalline  shape. 

Lustre  metallic. 

Opaque. 

Ebu'dness  2*5 ;  specific  gravity  from  4*283  to  4*53 1. 

Its  constituents,  according  to  the  analysis  of  Mr.  Phillips, 
are 

AtOBM. 

Protoxide  of  manganese,  81*12     .     18*02 

Oxygen,  13*48     .     13*48 

Water,  .         .         .  5*40     .       4*8 


100 

These  numbers  are  equivalent  to 

8*96  atoms  binoxide  of  manganese, 
9*08  atoms  sesquioxide  of  manganese, 
4*8  atoms  water. 

It  is  obvious  that  the  constitution  of  varvacite  (as  Mr. 
Phillips  has  shown)  is 

2  atoms  binoxide  of  manganese, 
2  atoms  sesquioxide  of  manganese, 
1  atom  water. 

•mail  in  quantity  to  constitute  a  chemical  compound.  Peihapt,  from  the 
absence  of  water,  this  specimen  may  be  entitled  to  rank  as  a  peculiar  spe- 
cies.    1  shall  therefore  give  a  short  description  of  it  here« 

The  colour  is  bluish  black,  and  it  has  something  of  the  metallic  lustre. 

Texture  compact  and  almost  earthy  ;  though  there  occur  small  particles 
in  it  ha^g  greater  lustre  than  the  rest,  and  exhibiting  some  slight  indica- 
tions of  a  foliated  structure. 

Fracture  earthy  and  even. 

It  soils  the  fingers,  yet  it  scratches  calcareous  spar,  and  has  a  hardness 
that  may  be  estimated  at  3*75  ;  specific  gravity  4*3479. 

Not  altered  before  the  blowpipe  per  se,  but  when  heated  on  charcoal  it 
becomes  brown,  but  does  not  melt.] 

With  carbonate  of  soda  fuses  into  a  bluish  g^een  bead,  opaque  when  cold. 

With  borax  in  the  oxidizing  flame,  fuses  into  a  transparent  amethyst 
coloured  bead,  which  becomes  colourless  in  the  reducing  flame. 

With  biphosphate  of  soda  the  phenomena  are  the  same. 

♦  Because  it  occurs  in  the  county  of  Warwick. 

t  Phil.  Mag.  (2d  scries),  v.  209. 
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Thus  we  have  a  third  compound  of  these  two  oxides  in 
atomic  proportions,  and  from  the  appearance  and  qualities  of 
varvacite,  there  is  every  reason  to  consider  it  as  a  chemicil 
combination. 

Sp.  8.  Psihmdanite. 
This  name  has  been  given  by  Haiding^er  to  a  species  of 
manganese  ore,  which  has  hitherto  been  confounded  wiihpfnh 
lusite^  though  it  differs  materially  in  its  constitution  from  that 
species.  It  is  one  of  the  most  generally  diffused  spedes,  and 
often  occurs  mixed  with  Haussmannite  and  pyrolutite.  In 
this  way  it  is  found  in  various  parts  of  Germany,  at  Restvinnel 
in  Cornwall,  and  at  Upton  Pyne,  near  Exeter. 

Colour  bluish  black  and  greyish  black,  passing  into  dvk 
steel  grey ;  streak  brownish  black,  shining. 

Massive,  reniform,  botryoidal ;  but  has  not  yet  been  obsaired 
in  crystals. 

Lustre  imperfect,  metallic^ 
Opaque;  brittle. 

Hardness  5  to  6;  specific  gravity  4*145. 
Its  constituents,  according  to  the  analysis  of  Dr.  Tnmeri  are 
Red  oxide  of  manganese,         69*795 
Oxygen,         .         .         .  7*S64 

Barytes,  .         .  16*865 

Silica,  .         .         .  0*260 

Water,  .        .        .  6*216 


100 

Red  oxide  being  a  compound  of  4*5  protoxide  of  manga- 
nese, and  0*333  oxygen,  it  is  obvious  tluBit  69*795  of  it  nay 
be  resolved  into 

Protoxide,  64*966 

Oxygen,  .        4*829 

69-795 
We  may  therefore  represent  the  constituents  thus : 


Protoxide  of  manganese, 

64*966     . 

14-44 

Oxygen, 

12-193    . 

19-19 

Barytes, 

16*365     . 

1-78 

Silica, 

0'360 

Water, 

6-216     . 

5-52 

100 
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These  numbers  are  equivalent  to 


9*94  atoms  binoxide  of  manganese,  or  5*68 

4*5  atoms  sesquioxide,         .         .         2*57 

1*75  atoms  barytes,     •         •  1 

5*52  atoms  water,        .         •         •         3*15 

These  atomic  quantities  may  be  perhaps  considered  as 

inited  in  the  following  way : 

Hi  atoms  binoxide.  ?o*-^  -^ri.^ 

^^  ,  '  >  2  atoms  sexmanganite  of  barytes. 

2  atoms  barytes,     3  o  / 

6i  atoms  water,         ?ri.        vj^j  ••j 

^'  ^  .     . ,     >  D  atoms  hydrated  sesqnioxide. 

6  atoms  sesquioxide,  j 

I  have  ascertained  by  direct  experiments,  that  binoxide  of 

nganese  combines  with  bases  like  an  acid,  and  that  the 

al  proportions  combining,  are  six  atoms  of  binoxide  with 

(  atom  of  base.* 

Sp.  9.  Newkirkite. 

I  give  this  name  to  a  species  of  manganese  ore  which  is 
\  Newkirchen  in  Alsace.     It  constitutes  another  of  the 

cies  long  confounded  under  the  name  of  grtjf  ere  qf 
9e. 
Colour  a  brilliant  black. 
Lustre  metallic,  splendent 

Occurs  in  small  needles  which,  when  viewed  through  a 
K>werful  microscope,  assume  the  appearance  of  a  right  rect- 

*  Fuchfl  has  analyzed  a  variety  of  thii  fpecies,  from  Bayreuth,  wluch 
oouins  potash  as  a  constituent  instead  of  biurytet.     Its  conttitaeiits  were 

Protoxide  of  manganete*  8 1  *8 

Oxygen,  .        .  9*5 

Potash,  ...  4*5 

Water,  ...  4-2 


100 


This  is  obTiously  equivalent  to 


Sesquioxide  of  manganese, 

86-24     . 

17-25     . 

28 

Binoxide  of  manganese, 

5-06     . 

0*92     . 

1*22 

Potash,      .... 

4-5 

0*75     . 

I 

Water,      .... 

4*2 

8-73    . 

6 

100 
It  is  obvious  at  a  glance,  that  the  chemical  constitution  of  this  Tsriety 
iffeni  from  that  of  the  |>8im(>lcnanite  given  in  the  text     See  Benelius, 
ahrt^bericht,  1838,  p.  1H(). 
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angular  prism  with  a  square  base.  But  they  are  not  suscep- 
tible of  measurement  These  needles  form  a  coating  on  red 
hematite. 

Opaque ;  rather  secdle. 

Hardness  3  to  3*5;  specific  gravity  3*824. 

Its  constituents,  determined  by  the  analysis  of  Mr.  William 
Muir,  in  my  laboratory,  are  as  follows: 

AtOOML 

Binoxide  of  manganese,  56*30  .  10-23  .  5*11 
Peroxide  of  iron,  .  40-35  .  8-07  .  4-03 
Water,  .         .  6-70     .6  .3 

103-35 
Perhaps  the  constitution  of  this  mineral  may  be  represented 
by 

3  atoms  water,      •>  3  ^^^^^  hydrated  binoxide. 

3  atoms  bmoxide,  3  '' 

2  atoms  binoxide,  1^  ^^^^  biferrate  of  manganese. 

4  atoms  peroxide  of  iron,  3 

Sp.  10.  Svlphwret  qf  MamgoMue. 

Manganblende.    Swartien. 

This  rare  mineral  has  hitherto  been  found  only  at  Nagyq; 
in  Transylvania,  in  a  vein  accompanying  tellurium  ore ;  and 
according  to  Mr.  W.  Phillips,  also  in  Cornwall. 

Colour  iron  black ;  streak  dark  green. 

Massive.  It  is  said  also  to  occur  crystallized  in  cubes; 
surface  rough. 

Lustre  imperfect  metallic ;  opaque. 

Hardness  3*5  to  4 ;  specific  gravity  from  S-950  to  4*014 

Before  the  blowpipe  it  melts  with  difficulty,  and  only  «■ 
its  thinnest  edges. 

When  reduced  to  powder  and  digested  in  muriatic  aeidii 
or  dilute  sulphuric  acid,  sulphuretted  hydrogen  gas  is  erolved. 
This  proves  that  it  is  a  sulphuret  of  manganese. 

Arfvedson*  has  shown  that  it  contains  nothing  bnt  snlphor 
and  manganese,  and  a  trace  of  iron.  By  long  ezporare  to 
heat  he  drove  off  the  whole  of  the  sulphur,  and  reduced  the 
manganese  to  the  state  of  red  oxide.  4*94  parts  of  the 
mineral  tlius  treated,  became  4*25  parts  of  red  oxide.  Bnt 
red  oxide  is  composed  of 

*  Konur.  Vot.  Acad.  Hand!.,  1822,  p,  435. 
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Manganese,  3-5 

Oxygen,  1-333 

4-833 

quently  4-25  contain  S-077  manganese.     Therefore 

ral  is  composed  of 

Manganese,     .         3-077  or  3-5 
Sulphur,  ■         1-863  or  2-119 

4-940 
le  more  tban   1  atom  of  sulphur,  united  to  I  atom 
inese.     If  we  consider  the  analysis  as  rigidly  exact, 
mineral  is  a  compound  of 

16  atoms  sulphuret  of  manganese, 
1  atom  bisulphuret  of  manganese. 
it  resembles  jnagnedc  pyrites,   whicli  is  a  mixture 
und  of  sulphuret  and  bisulphuret  of  iron,  in  various 


Sp.  1 1.  Arseniet  of  Manganese, 
mineral  has   been   noticed   and   examined   by   Mr. 
fohn  Kane,  in  Dublin.*     The  specimen  was  from 
weighed  about  2^  ounces,  and  was  attached  to  a  mass 

■  greyish-white. 

re  foliated. 

re  in  one  direction  uneven,  fine,  granular  and  shin- 

;he  opposite  direction  it  is  dull  and  warty ;  and  in 

;tion  it  breaks  easily, 
brittle. 

c  gravity  5-55. 

the  blowpipe  it  burns  with  a  blue  flame,  and  lalb  to 
In  a  stronger  heat,  an  arsenical  fume  rises  and  coats 

oal  with  a  white  dust. 

lives  in  aqua  regia  without  leaving  any  residue. 

ling  to  the  analysis  of  Mr.  Kane  it  is  composed  (^ 

Manganese,    45'5     .      13 
Arsenic,  51-8     .     10-9 

Iron,  trace 

97-3 
'  Qiiartrrly  Journal  or  Sciences  (new  series),  n.  381. 
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Probably  the  loss  was  chiefly  arsenic.     It  is  not  improbable 
therefore,  that  the  mineral  is  a  compound  of 

1  atom  arsenic, 
1  atom  manganese. 
It  would,  in  that  view  of  its  constitution,  be  a  simple 
arseniet  of  manganese.* 

Sect.  2.  Oxygen  Salts  of  Manganese. 

These  amount  to  about  eleven,  and  consist  partly  of  simpk 
salts,  partly  of  double  salts,  and  partly  of  triple  salts. 

1.  Simple  Oxygen  Salts. 

Sp.  1.  Carbonate  of  Manganese. 

Dialogite,  rhodochrosite,  and  (when  mixed  with  silicate  of  maqgueie) 

allagite,  photizite,  rhodonite. 

This  species  occurs  most  commonly  in  veins  along  with  the 
ores  of  silver,  lead  and  copper.  It  is  said  also  to  have  been 
found  in  transition  mountains  along  with  other  ores  of  man- 
ganese. It  is  not  uncommon  in  the  Saxon  mines,  also  at 
Nagyag  and  Kapnic,  in  Transylvania,  near  Elbingerode  in 
the  Hartz,  &c. 

Colour  various  shades  of  rose-red,  partly  inclining  to  btowB ; 
streak  white. 

Massive  and  crystallized  in  obtuse  rhomboids,  with  angles 
of  about  107^  2(y,  according  to  the  measurement  of  Ur. 
Brooke. 

Lustre  vitreous,  inclining  to  pearly. 

Translucent  in  different  degrees. 

Brittle. 

Hardness  3'5;  specific  gravity  of  the  crystallised  variety 
from  Kapnic,  as  determined  by  Haidinger,  3-592. 

Before  the  blowpipe  its  colour  is  changed  into  grey,  bnywn 
or  black,  and  it  decrepitates  strongly,  but  is  infusible  withoot 
addition.     With  borax  it  fuses  into  a  violet-blue  bead. 

When  exposed  to  the  air,  the  natural  colour  is  changed  into 
brown. 

It  effervesces  briskly  in  nitric  acid. 

Its  constituents,  according  to  the  analysis  of  Du  Menil,t 
are 


*  Poggendorfs  Annalen,  xix.  145. 
f  Mobs'  Mineralogy,  ii.  107. 
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Atonoi. 

Carbonic  acid,             .             33-75     .  12-27 

Protoxide  of  manganese,          54*60     .  12*13 

Protoxide  of  iron,        .               1*87     .  0-41 

Silica,              .                            4-37     .  2-18 

Lime,              .             .               2-50     .  0-71 


97-09 
It  is  obvious  that  it  is  a  simple  carbonate  of  manganese. 
The  iron  and  lime  are  in  the  state  of  bisilicates,  and  only 
accidental  impurities. 

* 

Sp.  2.  Disilicate  of  Manganese. 

Foliated  black  manganese  ore. 

Hitherto  this  mineral  has  only  been  met  with  in  Piedmont, 
and  it  has  been  but  imperfectly  described.  I  have  not  myself 
had  an  opportunity  of  seeing  it 

Colour  iron  black. 

Massive,  and  crystallized  in  octa-  '  /'^\ 

hedrons.  /       ^ 

P  on  P'  or  P  on  P"  WV  30'        v"        p'    /      ^      ^ 


P  on  P'  or  P"  on  P^  105*>  45'  \   ^^    / 


according  to  the  measurement  of  Mr.  ,,, 

W.  Phillips.  .'^     \     v'f     / 

Powder  brown.  \  / 

Opaque ;  very  hard.  \  \    / 

Specific  gravity  not  noticed.  ^ 

On  charcoal  in  a  strong  heat,  it  fuses  on  the  edges  and  pre- 
serves its  colour.     With  borax  or  biphosphate  of  soda  it  fuses 
easily,  with  the  usual  indications  of  manganese. 
Its  composition,  as  determined  by  Berzelius,*  is 


Silica, 

1517     . 

Atomc 

7-58 

Red  oxide  of  manganese. 
Alumina, 

75-80     . 
2-80     . 

15-47 
1-24 

Peroxide  of  iron. 

4-14     . 

0-81 

97-91 
If  we  admit  the  manganese  in  this  mineral  to  be  in  the 
state  of  sesquioxide,  it  is  obvious  that  during  the  analysis  it 
sustained  a  loss  of  2*6  oxygen,  and  that  the  sesquioxide 


*  Mineralogie,  p.  277. 
J.  2l 
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amounted  to  78*4  per  cent.,  equivalent  to  15-7  atoms;  now 
the  silica  constitutes  7*58  atoms,  or  nearly  the  half.  If,  there- 
fore, we  admit  the  alumina,  iron  and  small  excess  of  silica  to 
be  accidental  impurities,  the  mineral  is  a  disilicate  of  sesqoi- 
oxide  of  manganese. 

Sp.  3.  Silicate  of  Manganese* 

This  species,  so  far  as  my  information  extends,  has  hitherto 
been  found  only  at  Franklin,  in  Neur  Jersey.  I  got  speci- 
mens of  it  from  Dr.  Torrey,  about  the  year  1825.  These 
specimens  I  subjected  to  analysis,  and  an  account  of  the 
mineral  was  published  by  me  in  1828,  in  the  Annals  of  the 
Lyceum  of  Natural  History  of  New  York. 

Colour  light  brownish-red. 

Massive ;  structure  foliated.  Two  cleavages  are  very  dis- 
tinct at  right  angles,  or  nearly  so,  to  each  other.  There  is 
a  third  cleavage  perpendicular  to  the  two  others,  but  it  is 
very  imperfect.  Hence  the  primary  form  seems  to  be  a 
right  oblique  prism,  which  differs  only  by  3**  or  4^  from  a 
right  angle. 

Lustre  shining  and  vitreous ;  opaque. 

Hardness  6*25 ;  specific  gravity  4*078. 

Powder  light  red,  becomes  brown  by  ignition  and  loses  S*7 
per  cent,  of  its  weight. 

It  dissolves,  by  digestion,  in  dilute  muriatic  acid  without 
effervescence. 

Its  constituents,  by  my  analysis,  are  as  follows : 

AtooUL 

Silica,      .  .  29-64     .      14*82 

Protoxide  of  manganese,  66*60     .     14*8 
Peroxide  of  iron,  0*92 

Moisture,  .  2*70 

Alumina,  trace 


99*86 
Admitting  the  iron  and  moisture  to  be  accidental  imparitiei^ 
it  is  obvious  that  the  mineral  is  a  silicate  of  manganese^  eo0- 
posed  of 

1  atom  silica, 

1  atom  protoxide  of  manganese. 

Sp.  4.  SesquisUiceUe  of  Manganese. 
This  mineral,  like  the  preceding,  so  far  as  I  knoWi  hm 


SESQUISILICATE  OF  MANGANESE.  615 

been  found  hitherto  only  at  Franklin,  in  New  Jersey.  I 
received  several  specimens  of  it  from  Dr.  Torrey  about  the 
year  1825,  but  they  were  all  very  impure,  and  so  mixed 
that  it  was  not  in  my  power  to  draw  up  accurate  descrip- 
tions, or  even  to  deduce  proper  consequences  from  the 
analyses  which  I  made.  One  mineral,  to  which  Dr.  Torrey 
had  given  the  name  of  manganesian  garnet^  I  analyzed ;  but 
the  specimen  was  very  impure^  I  concluded  that  it  is  a  com- 
pound of 

4  atoms  silicate  of  manganese, 
1  atom  silicate  of  iron, 
and  therefore  gave  it  the  name  ot  ferrasiUcate  of  fnangane9e. 
Under  that  name,  an  imperfect  description,  and  analysis  of  it 
was  published  in  the  Annals  of  the  Lyceum  of  New  York  for 
1828. 

Another  of  the  specimens  which  I  received  from  Dr. 
Torrey,  was  a  mixture  of  small  yellow  grains  (probably 
garnet,)  and  a  blackish  matter  in  scales  or  small  plates.  These 
plates  I  analyzed,  and  found  them  composed  of  sesquisiUcate 
qfmanganese^  mixed  with  a  little  sesquisilicate  of  iron.  Under 
the  name  of  sesquisilicate  of  manganese,  an  imperfect  descrip- 
tion and  analysis  of  them  is  inserted  in  the  same  number  of 
the  Annals  of  the  Lyceum. 

Since  that  time,  I  have  received  much  finer  specimens  of 
this  mineral  by  the  kindness  of  Mr.  Nutall.  These  specimens 
enabled  me  to  select  much  purer  pieces  for  an  analysis,  than  I 
had  before.  The  result  of  a  new  investigation  has  been, 
that  the  mineral  which  I  called  ferrosilicate  of  tnanganese^ 
is  in  reality  a  sesquisilicate,  and  consequently  identical  with 
the  small  black  plates  to  which  I  had  already  given  that 
name. 

Colour  brown,  with  a  very  slight  shade  of  red. 

Texture  foliated.  Crystallized  in  six  or  eight-sided  prisms, 
which  are  said  to  be  several  inches  in  length,  and  an  inch  in 
diameter;  but  I  have  never  seen  any  of 
these  prisms.  Texture  foliated,  with  a 
threefold  cleavage,  indicating  for  the 
primary  form  of  its  crystal  a  doubly 
oblique  prism.  M  on  T  (as  near  as  I 
could  measure  by  the  common  goniome-  j 
ter)  56°  30'.  The  inclination  of  P,  the  \, 
base  of  the  prism,  to  the  axis,  is  about 

moo 


5ir;  xi.voiiyE.'* 


Tie  o.'i.^iir-e::  jw  drtermin^i  by  dieainlTsii  of  a  Tery  pare 
fC^cixe::,  art 


Siica,  42^40     .     21-2       .     1-&8 

Protoxide  of  manganese,  50-72     .     11-27  1 

Protoxide  of  iron,        .  6-76     -        1-5  O-IS 


This  obviously  corresponds 

8  atoms  sesquisilicate  of  manganese, 
1  atom  cersilicate  of  iron. 
And  if  we  admit  the  tersilicate  of  iron  to  be  an  accideBBl 
impurit}',  the  mineral  wiU  be  a  pore  aesqaisiiiGate  of  au- 
ganese. 

Sp.  5.  BisUicaU  of  MamffORteMe. 

Red  mangankiegel. 

This  mineral  was  first  observed  at  Longbanshyttan,  Wenw- 
land,  Sweden.  It  was  afterwards  observed  in  Coni«iiliB> 
manganese  quarry  about  a  mile  and  a  half  south-weitcfCd- 
lington.  It  occurs  also  on  Blackdown,  near  Tarisfeock  in 
Devonshire.  I  have  specimens  from  the  United  Slattti  ■■' 
various  other  localities  might  be  mentioned. 

Colour  rose-red,  paler  than  that  of  the  carbonate  of 
ganese. 

Massive.     According  to  Rose  two  cleavages  may  be  i/^^ , 
mined,  making  with  each  other  an  angle  of  about  87^  S^  wUck 
is  the  angle  o( pyroxene. 

Fracture  flat  conchoidal. 

Lustre  intermediate  between  pearly  and  resinons. 

Translucent  on  the  edges ;  brittle. 

Hardness  7 ;  specific  gravity,  as  determined  by 
3'538.    I  found  that  of  a  specimen  from  FVanklin,  New  Jcii>^ 
.'}-;383,  but  it  was  impure. 

Before  the  blowpipe  it  becomes  daric  brown,  and  fiaci  ^ 
a  rfMJdish-brown  globule. 

Its  constituents  are  as  follows : 
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Silica, 

48-00     . 

40-58 

Protoxide  of  manganese, 

48-98     . 

38-92 

Protoxide  of  iron, 

trace 

13-50 

Lime, 

3-12    . 

— 

Magnesia, 

0-22    . 

•^ 

Water,     . 

— . 

300 

Carbonic  acid, 

m 

— 

3-23 

100-32*        99-231 
The  specimen  analyzed  by  Berzelius,  which  was  obviously 
much  purer  than  mine,  gives  the  following  numbers  as  the 
atomic  constituents : 

Atomt. 

Silica,  .  *  24  .2-2 

Protoxide  of  manganese,      10*88     .     1 
Lime,  .  0-9 

Magnesia,  .  0'08 

Admitting  the  lime  and  magnesia,  and  a  small  portion  of 
the  silica,  to  be  accidental  impurities,  it  is  obvious  that  the 
mineral  is  a  compound  of 
2  atoms  silica, 

]  atom  protoxide  of  manganese. 
Or  it  is  a  bisilicate  of  manganese. 

In  the  American  specimen  analyzed  by  me,  there  existed  a 
little  carbonate  of  iron  and  a  little  bisilicate  of  iron,  doubtless 
accidentally  mixed  with  the  bisilicate  of  manganese,  which 
constituted  the  greatest  portion  of  the  mineral,  and  gave  it  its 
character. 

2.  Double  Salts. 

Sp.  1.  Huraulite. 

This  mineral  occurs  at  Hureaux  in  the  Commune  of  St. 
Sylvester  (Haute  Vienne).  It  was  found  by  M.  Alluau 
about  the  year  1824,  and  sent  to  Vauquelin  for  analysis. 
Vauquelin  inserted  an  analysis  of  it  in  the  Annales  des  Chimie 
ct  de  PhysiqucX  Since  that  time,  a  more  minute  description 
and  detached  analysis  have  been  published  by  M.  Dufresnoy.§ 

Colour  reddish  vellow. 

Crystallized.     The  crystals  are  small,  not  exceeding  the 

*    Hy  Bcrzclius's  analysis.     The  specimen  was  from  Longbanshyttaii. 
Srhwpjgper's  Jour.  xxi.  2o4. 

-f-    By  my  analysis.     Thp  specimen  was  from  Franklin,  New  Jersey. 
I  Tom.  XXX.  p.  302  §  Ann.  de  Chim.  ct  dc  Phys.  xli.  338. 
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head  of  a  pin.  Primary  form  a  right  oblique  prism,  with 
angles  of  117''  3(K  and  62<'  30'.  In  most  of  the  crystals  this 
prism  terminates  in  two  faces,  meeting  like  the  roof  of  a 
house,  and  forming  with  each  other  an  angle  of  88'.  Some- 
times the  oblique  edges  of  the  prism  are  replaced  by  tangent 
planes. 

Lustre  vitreous;  transparent. 

Rather  hard ;  specific  gravity  2-270. 

Fuses  readily  before  the  blowpipe  into  a  bluish  bead,  having 
the  metallic  lustre. 

When  heated  gives  out  much  water. 

Its  constituents,  as  determined  by  M.  Dufresnoy,  are 

Atonit. 

Phosphoric  acid,      .         38*00  .       8-44  .     6  8 

Protoxide  of  iron,    .  11-52  .       2-56  .     2-08 

Protoxide  of  manganese,  33*305  .       7*40  .     6 

Water,  .         .         1800  .16  .13 


100-825 
'riiese  numbers  approach  pretty  nearly  to 

6  atoms  phosphate  of  manganese, 
2  atoms  diphosphate  of  iron, 
13  atoms  water. 
This  mineral  constitutes  a  small  vein  in  g^ranite,  in  tke 
neighbourhood  of  Limoges. 

Sp.  2.  Bustamite.^ 

This  mineral  was  first  noticed  as  new,  by  M.  Bustamente 
of  Mexico.  It  occurs  accompanied  by  quartz  and  maoganeie 
at  Real  dc  Miuas  de  Fetela,  and  at  lonotlse,  in  the  proyince 
of  Publa,  Mexico. 

It  has  the  form  of  spherical  masses,  having  a  radiated  or 
almost  laminated  structure.  Its  colour  is  pale  grey,  with  a 
slight  tint  of  green  or  red.  Slightly  translucent  when  in  thin 
splinters.     Hardness  6-5 ;  specific  gravity  3-12  to  3*25. 

Its  constituents,  according  to  the  analysis  of  Dumas,  are 

AtOOUL 

Silica,    .... 

Protoxide  of  manganese, 

Lime, 

Protoxide  of  iron,  . 

100-34 
•  Ann.  dcs  Mines  (*2d  scries),  i.  ^7*.!. 


48-90     . 

24-45 

36-06     . 

8*01 

14-57     . 

416 

0-81     . 

0-18 
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These  numbers  are  obviously  equivalent  to 
2  atoms  bisilicate  of  manganese, 
1  atom  silicate  of  lime. 

The  formula  is  2mDS«+CalS«. 

Sp.  3.  Ferruginous  Silicate  of  Manganese, 

This  mineral  occurs  at  Sparta  in  New  Jersey,  and  was 

•ticed  and  examined  by  Messrs.  Keating  and  Vanuzem, 
iccording  to  whom,  it  is  a  silicate  of  zinc  I  got  specimens 
»f  it  from  Dr.  Torrey,  about  the  year  1825,  examined  its 
imposition,  and  published  an  account  of  it  under  the  name 
>f  ferruginous  silicate  of  manganese^  in  the  Annals  of  the 
Lyceum  of  Natural  History  of  New  York,  for  1828. 

Colour  brown  with  a  slight  shade  of  red ;  powder  flea  brown. 

It  occurs  crystallized  in  six-sided  prisms,  terminated  by  low 
liree-sided  pyramids.    The  faces  and  edges  of  these  pyramids 

e  imperfect  and  dull,  as  if  they  bad  undei^one  partial  fusion 
>r  corrosion.  Hence  it  is  impossible  to  measure  the  angles. 
According  to  Dr.  Troost,  the  primary  form  is  a  cube.  From 
his  shape  it  passes  into  the  rhomboidal  dodecahedron.  But 
[  do  not  sec  how  a  cube  could  be  converted  into  a  regular  six- 
ided  prism,  terminated  by  trihedral  summits.  This  seems  to 
equire  a  rhomboid  for  the  primary  form.     My  own  measare- 

nts  led  to  the  inference,  that  the  primary  form  is  an 
obtuse  rhomboid,  with  angles  of  124^  and  56^.  But  the 
Tystals  in  my  possession  are  so  imperfect,  that  no  confidence 
an  be  put  in  any  conclusion  founded  on  them. 

Foliated ;  but  rather  imperfectly  so,  and  I  could  make  out 

\  distinct  cleavages. 

External  lustre  glimmering,  internal  shining,  semimetallic ; 
»paque;  brittle. 

Hardness  2*25;  specific  gravity  3*014  to  3*034. 

Dissolves  with  effervescence  in  muriatic  acid,  some  carbo- 
lic acid  gas  being  evolved. 

I  found  it  composed  of 


AtOOM. 

Silica,                .              .         30*650     , 

15-32 

Protoxide  of  manganese,        46*215     . 

10-27 

Peroxide  of  iron,            .          15*450     . 

3-09 

Moisture  and  carbonic  acid,     7*300     . 

6-48 

99-615 
By   exposing   100  graiiKs  of  tlie  minend  to  a  red  heat,  I 
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extricated  from  it  0*1  cubic  inch  of  carbonic  acid  gas,  0*16 
cubic  inch  of  oxygen  gas,  and  0*74  cubic  inch  of  azotic  gas. 
It  is  obvious  from  this,  that  the  quantity  of  carbonic  add  is 
too  small  to  enter  into  the  calculation  of  the  constituents  of 
the  mineral. 

The  atomic  numbers  approach 

3  atoms  silicate  of  manganese, 

1  atom  sesquisilicate  of  iron, 

2  atoms  water. 

From  the  phenomena  during  the  analysis,  it  was  evident 
that  a  portion  of  the  manganese  was  in  the  state  of  sesquiozide. 
A  corresponding  portion  of  the  iron  was  of  course  in  Ae 
state  of  protoxide.  But  the  portion  of  the  mineral  in  my 
possession  was  too  small  to  enable  me  to  investigate  the  sub- 
ject more  completely. 

Sp.  4.  Carbo-Silicate  of  Manganese* 

Hom-mangan. 

This  species  was  discovered  by  mine-commissioner  Jasche^ 
at  Ilsenberg  in  the  Lower  Hartz,  and  described  by  him  ia  t 
small  book  published  in  1807.  It  was  subjected  to  a  chemical 
analysis  in  1819  by  Dr.  Du  Mesnil  of  Wunstorf.*  Socm 
after,  an  analysis  by  Dr.  Rudolph  Brandes,  together  with  a 
description  by  Professor  Germar  of  Hall^,  viras  given  to  the 
public.-f 

Colour  chestnut  brown,  yellowish  brown,  and  sometiflMf 
greenish  or  even  bluish  grey. 

Massive. 

Fracture  flat  conchoidal,  uneven  and  splintery. 

Lustre  glimmering  or  dull. 

Translucent,  at  least  on  the  edges. 

Hard  enough  to  scratch  glass ;  brittle. 

Specific  gravity  of  the  splintery  variety,  according  to  Ger- 
mar, 3*89;  of  the  conchoidal  variety,  according  to  Jascha^ 
from  3-10  to  3*50. 

Phosphoresces  before  the  blowpipe,  and  softens  on  theedgea. 
Gives  a  hyacinth  red  colour  to  borax. 

Its  constituents,  according  to  the  analysis  of  BFandefl4  ^^ 
as  follows : 

*  Gilberts  Aunalcn,  Ixi.  190.  As  M.  du  Mesnil*!  snalytea  are  Mt 
accompanied  by  descriptions,  it  is  not  easy  to  identify  lus  tpedet.  I  hivt 
not,  on  that  account,  ventured  to  use  his  analysis  in  the  text. 

f  Schweigger's  Jour.  xxvi.  103.  %  Ibid.  181. 
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• 

t 

t 

Silica, 

• 

34 

31 

35 

Carbonic  acid, 

• 

8 

10 

5 

Protoxide  of  manganese, 

54-857  . 

54-929 

.     57-162 

Water, 

■ 

20       . 

1-5 

2-50 

Oxide  of  iron, 

• 

0-3       . 

0-5 

0-25 

Lime, 

• 

trace 

1-0 

O-IOl 

Alumina, 

• 

trace 

0-5 

0-25 

Atomc 

M«ui. 

15-5       . 

17-5      . 

17 

3-63     . 

1-83    . 

2-44 

12-20     . 

12-70     . 

12-36 

99-357       99-429      100-263 
The  following  table  exhibits  the  atomic  numbers  deduced 
from  these  analyses: 

Silica,         .         .         17  . 

Carbonic  acid,     .  2*9 

Protoxide  of  mangan.,  12*19     . 

The  mean  of  these  numbers  gives  us  pretty  nearly  (allow- 
ing for  a  small  excess  of  manganese) 

1  atom  carbonate  of  manganese, 
4  atoms  bisilicate  of  manganese. 

Sp.  5.  BabingUmite. 
This  name  was  given  by  Mr.  Levy  to  some  crystals  which 
he  observed  on  albite  from  Arendal,  which,  from  their  shape, 
he  considered  as  constituting  a  peculiar  8pecies.§ 

Colour  black ;  lustre  splendent,  and  probably  vitreous. 
The  crystals  were  usually  eight- 
prisms,  as  in  the  margin.     In 
,  the  plane  m  and  the  opposite 
p      le   were    wanting,    reducing   the 
imber  of  faces  to  six.     These  crys- 
»  cleave  easily  and  with  brilliant 
surfaces,  parallel  to  the  planes  P,  t. 
Mr.  Levy  considers  the  primary  form 
to    be    a   doubly   oblique  prism,    in 
which 

P  on  M  92°  34' 

P  on  T  88^ 

M  on  T  112^  30' 

enough    to    scratch   glass; 


/\ 


Hard 
opaque. 

•  The  conchoidal  variety,     f  The  uneven  variety. 

I  The  splintery  variety.       §  Annals  of  Philosophy  (2d  series),  vii.  275. 
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Specific  gravity  not  determined. 

Mr.  Children*  found  its  behaviour  before  the  blowpi 
follows : 

It  decrepitates  when  heated  in  a  glass  tube,  giving  out 
water ;  but  is  not  altered  in  its  appearance. 

Fuses  per  se  into  a  black  enamel. 

With  carbonate  of  soda  in  the  oxidizing  flame,  it  foaes  uto 
a  dark  green  opaque  globule,  the  colour  of  which  is  heightened 
by  nitre.  In  the  reducing  flame,  the  colour  became  nearly 
black.  To  borax  it  gave  a  violet  colour,  which  in  the  redne- 
ing  flame  became  bluish  green. 

Mr.  Children  found  the  constituents  to  be  silica,  ozi 
iron,  and  manganese,  and  lime ;  but  the  quantity  of  the 
ral  in  his  possession  was  not  sufficient  for  a  chemical  anal     . 

3.  Triple  Salts  of  Manganese. 

Sp.  1.  Helvine. 

This  mineral  was  discovered  in  1815  or  1816,  at      hi 
zenberg  in  Saxony,  in  beds  of  talc  slate  in  gne       by 
It  was  named  by  Werner  and  described  by  Fn      e 

Colour  wax  yellow,  inclining  to  honey  yelh      and  ye 
brown.     It  is  said  also  to  have  occasionally  a  t  green 

colour;  streak  white. 

It  occurs  in  very  small  crystals,  which  appear  at  fi 
to  have  the  form  of  irregular  octahedrons.     According 
Cordier,  the  primary  form  is  an  acute  rhomboid,  the  ] 
angles  of  which  are  72^  and  108^.     The  two  sumn       ot 
rhomboid  are  usually  replaced  by  planes  perpendii 
axis.     This  face  is  inclined  to  the  adjacent  planes 
rhomboid  at  an  angle  of  105®  Siy.     Sometimes  this  t 
of  the  summit  is  slight,  but  in  general  it  cuts  off  i      lat  ^ 
the  fixis  at  both  extremities  of  the  rhomboid,  and  thus  o 
it  into  an  irregular  octahedron.f 

Lustre  vitreous,  inclining  to  resinous. 

Translucent  on  the  edges;  fracture  uneven. 

Hardness  6'5 ;  specific  gravity,  as  determined  by  C 
3-166. 

Before  the  blowpipe  on  charcoal,  it  melts  in  the  n 
flame  into  a  globule,  having  nearly  the  colour  of  t    t 
assay.     In  the  oxidizing  flame  the  colour  hecoi      i       kj 

*  AnmU  or  Philosophy  (^d  seiic:*;,  vii.  277.        fAniu  det  Minei,  iii.  W' 


D  more  difficult     With  borax  it  yields  a  transparent 

:en  coloured  by  manganese. 

y  be  dissolved  (if  in  powder)  in  muriatic  acid,  and 

tted  hydrogen  gas  is  given  out  abundantly. 

.  analyzed  by  Professor  C  G.  Gmelin,'  who  obtained 

wing  constituents: 

33-238  .     16-63     .     135 

la  with  some  alumina,  12-029  .3-7.3 
[ide  of  manganese,        31-817  7*07     .       5-74 

lideofiron,  .  5-564  .       1-23     .       1 

uret  of  manganese,  14-000  .  2-54  .  2-06 
>y  ignition,                       1-155 

97-823 
amined  the  mineral  for  fluoric  acid,  but  could  detect 

iresence  of  sulphuret  of  manganese,  renders  it  difficult 
m  accurate  conception  of  the  nature  of  this  mineral, 
t  we  know  at  present,  it  does  not  enter  into  chemical 
tion  with  oxygen  salts.  We  must  therefore  consider 
iccidental  mixture.     The  other  constituents  seem  to 

1  atom  bisilicate  of  iron, 

3  atoms  bisilicate  of  glucina, 

6  atoms  silicate  of  manganese, 
ulphuret  of  manganese  amounts  to  two  atoms, 
lid  be  desirable  that  the  nature  of  this  curious  mine- 
1  be  still   more    completely  investigated.      But  its 
has  hitherto  put  it  out  of  the  power  of  chemists  to 
i  requisite  experiments  on  it. 

OENUS  XVII. — NICKEL, 

res  of  nickel  are  few  in  number,  and  what  b  curious, 
.1  is  rarely  met  with  except  in  combination  with  sul- 
arsenic,  or  both.  1'hese  ores  occur  most  commonly 
which  traverse  the  primitive  formations, 
pecies  of  nickel  ores  hitherto  observed,  amount  only 
Of  these,  three  are  salts,  and  five  combinations  of 
ith  sulphur  or  arsenic. 

•  Puggcmlorrs  Annalcn,  iii.  56. 


524  NICKEL. 

1.  Nickel  combined  with  Simple  Bodies. 
Sp.  ].  Stdphuret  of  NickeL 

Haarkies. 

This  mineral  was  first  found  in  Adolphus  mine  at  Johum 
Georgenstadt.  It  has  been  found  also  near  Salzburgh,  in  the 
Hartz,  and  in  Cornwall  in  Huel  Chance  mine,  near  Si 
Austle. 

Colour  intermediate  between  steel  grey  and  brass  yellov. 

It  occurs  in  small  capillary  crystals,  the  shape  of  whidi  hi 
not  been  ascertained. 

Lustre  metallic,  shining;  opaque;  brittle. 

Heavy ;  but  the  specific  gravity  has  not  been  determined. 

When  heated  in  a  glass  tube  it  exhales  sulphurous  waL 
On  charcoal,  before  the  blowpipe,  it  half  melts  into  an  aggii- 
tinated  mass,  which  is  metallic,  malleable,  and  magnetic^  Mai 
consists  wholly  of  nickel. 

Klaproth,  from  an  analysis  made  by  him,  condoded  it 
be   native  nickel.*     Berzelius  having   examined  it  by 
blowpipe,  concluded  that  it  was  a  sulphuret  of  nickeL    \ 
opinion  was  confirmed  by  Arfvedson,-!*  who  subjected  it  tot 
chemical  analysis,  and  found  its  constituents 

Atomi. 

Sulphur,  .         34-26     .     17-13 

Nickel,  .         64-35     •     19-8 


98-61 
This  approaches  pretty  near 

1  atom  sulphur, 
1  atom  nickel. 
Indeed  the  analysis  comes  much  nearer  these  numbeit 
Arfvedson  has  allowed  it     There  is  no  reason  to  doubt, 
that  haarkies  is  a  simple  sulphuret  of  nickel. 

Sp.  2.  Arseniet  of  Nickel. 

Ciipfer  nickel. 
This  is  the  most  common  species  of  nickel  ore.     It  < 
usually  in  veins ;  very  rarely  in  beds.     It  is  fi  h 

primary  and  secondary  rocks.  Thus  it  occurs  at  SScl 
Annaberg,  Marienberg,  Freyberg,  Gersdorf,  and  otl 
in  Saxony,  in  various  parts  of  Germany,  at  AUemont  in  . 

♦  Beitrage,  v.  231.  f  Kong.  Vet.  Acad.  HandU  182S,  p.  443. 
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e;  in  Cornwall  it  is  found  in  Peiigelly  mine,  and  in  Hue] 
ice.     In  Scotland  it  Las  been  found  in  tbe  Leadhills,  and 
^anloekhead.     It  is  said  also  to  have  been  met  with  in 
ithgowshire.     Many  other  localities  might  lie  named. 
jlour  copper  red ;  streak  pale  brownish  black, 
lually  massive ;  but  it  is  said  to  have  been  seen  crystal'* 
in  six-sided  prisms, 
racture  small  conchoidal,  uneven, 
ostre  metallic;  opaque;  brittle, 
ardness  5-5 ;  specific  gravity  7*655. 

efore  the  blowpipe  on  charcoal  it  emits  arsenical  fumes 
melts  into  a  bead,  which  darkens  by  exposure  to  the  air. 
he  following  table  exhibits  the  constituents  of  this  mineral 
rding  to  the  best  analyses  of  it  hitherto  made : 


• 

T 

t 

A,™.            1 

Nickel, 

48-90 

89-94 

44-206 

13-6 

M8 

Arsenic, 

46-42 

4a-80 

54-726 

11-5 

1 

Iron,    . 

0-34 

trace 

o-a;i7 

Sulphur,       . 

0-80 

2 

0-401 

Antimony,  . 

— 

S 

— 

Lead, 

0-56 

0-320 

Cobalt, 

— 

0-16 

— 

97-02 

96-90    99-990 

te  atoms,  deduced  from  Stromeyer's  analysis,  (whose 
imen  was  by  far  the  purest,)  lead  to  tbe  conclusion  that 
ler  nickel  is  a  compound  of 

1  atom  arsenic, 

1  atom  nickel, 
that  therefore  it  is  a  simple  arseniet  of  nickel. 

Sp.  3.  Subsesquiarseniet  of  Nickel. 
his  mineral,  though  it  has  not  been  found  native,  but  is 
a  produce  of  the  smelting  houses,  deserves  to  be  described 
:count  of  its  character  and  constitution, 
occurs  in  crystals  on  the  impure  arseniet  of  nickel  callect 


faff,  Schweigger'a  Jour.  iiii.  256.     The  spedmen  was  froin  Riegeb- 
md  obviously  mixed  with  iron  pyrites  mud  galena. 
Jertbier.   Ann.  des  Mines,  iv.  467.     The  specimen  wu  from  AUe- 
uid  obiiously  mixed  with  subsesquisulphide  of  antimOD j. 
Itninieyer,  ag  quoted  in  Mohs'  Mineralogy,  ii.  447. 


52G  NICKEL. 

The  colour  is  tombac  brown,  sometiines  with  a  tint  of  < 
blue. 

In  crystals.  The  shape  is  an  octahedron  with  a  sq 
base.  In  general  the  summit  of  the  pyramid  is  tnina 
sometimes  so  deeply  as  to  give  the  crystal  the  form  of  a  t 
with  bevelled  edges. 

Lustre  shining,  metallic. 

Very  brittle,  easily  reduced  to  powder,  and  not  magneti 
Opaque. 

Specific  gravity  and  hardness  not  given. 
Before  the  blowpipe  it  behaves  like  arseniet  of  nickel 
The  constituents  of  this  mineral,  determined  by  the  ami; 
of  Wohler,*  are 

Arsenic,  .  44*1 

Nickel,   .  .  .  52-7 

Copper,  iron,  and  manganese,        1*6 
Sulphur,  .  1-65 

100-05 

Ur  leaving  out  the  accidental  impurities, 


Arsenic,    45-87     .       9-65     .     1 
Nickel,      54-13     .     16-65     .     1-75 


100-00 
These  numbers  approach  sufficiently  near 

1  atom  arsenic, 

1^  atom  nickel, 
to  leave  no  doubt  about  the  constitution  of  the  minenl- 
is  a  subsesquiarseniet  of  nickel. 

Sp.  4.  Binarseniei  (^Nickel. 

This  mineral  occurs  at  Schneeberg.  It  Ins  beea  dooi 
and  analyzed  by  Dr.  Hoffmann.f 

Colour  tin-white. 

Massive,  and  mixed  with  small  concretions  of  qnarti;  ft 
ture  uneven. 

Lustre  metallic;  opaque. 

Surface  often  covered  with  a  thin  coating  of  JSanaa^ 
nickel. 

Its  constituents  are 

•  I'oj.'genaorf  s  Annultfn,  «v.  302.  f  IWd.  MX*  4»l 
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Sulphur, 

Copper, 

Bismuth, 

0-14     . 
0-50     . 
2-19     . 

Atoini. 

007 
012 
0-27 

Arsenic, 
Nickel, 

71-30    . 
28-14     . 

15 
8-65 

102-27 
Allowing  the  otlier  constituents  to  be  accidental,  the  mineral 
a  compound  of 

2  atoms  arsenic, 
1  atom  nickel. 
Or  it  is  a  binarseniei  ofnickeL 

A  variety  of  this  mineral  occurs  in  the  cobalt  mine  of 

R:     ;elsdorf  in  Hesse,  differing  merely  by  containing  a  little 

11     It  is  crystallized  in  hexahedrons,  with  the  angles  and 

s      » truncated.     Doubtless  the  primary  form  is  a  cube.     The 

:    our  is  tin-white. 

J    fore  the  blowpipe,  on  charcoal,  it  gives  out  much  arsenic, 

fuses  into  a  brittle  metallic  button.     This  button  gives 

th  borax  a  blue  glass,  indicating  cobalt.     If  after  this  the 

ton  be  fused  with  biphosphate  of  soda,  we  have  the  reac- 

n  of  nickel;  namely,  a  clove-brown  transparent  glass  in 

t  outer,  and  a  brown  opaque  glass  in  the  inner  flame.     Its 

JO      ituents,  as  determined  by  the  analysis  of  Mr.  Bootb»  are 

Atoma. 

Nickel,    20-74  .  6-88  .  6-19 

Cobalt,      3-37  .  1-08  .  1 

Iron,          3-25  .  0-92  .  0*89 

Arsenic,  72-64  .  15-29  .  14-84 


100* 
Obviously  composed  of 

6  atoms  binarseniet  of  nickel, 
1  atom  binarseniet  of  cobalt, 
1  atom  binarseniet  of  iron. 

Sp.  5.  Antimoniet  of  Nickel* 

This  mineral  was  discovered  by  M.  Volkmar  of  Brunswick^ 
t  occurs  in  the  Andreasberg  mountains,  associated  with  calca- 
eous  spar,  galena  and  speiss  cobalt,  and  has  a  strong  resem- 
blance to  copper  nickely  though  it  differs  from  it  in  colour. 

*  Po^rgendorPs  Aniialen,  xxiii.  895. 
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Colour  in  the  fresh  fracture  light  copper-red,  inclining^ 
strongly  to  violet ;  powder  reddish*brown« 

Occurs  crystallized  in  short  six-sided  prisms,  which  appetr 
to  be  regular;  sometimes  they  are  terminated  in  six-sided 
pyramids* 

Fracture  uneven,  passing  into  small  conchoidaL 

Lustre  metallic,  splendent. 

Brittle. 

About  the  hardness  of  copper  nickel. 

Specific  gravity  not  determined. 

Not  acted  on  by  the  magnet. 

Before  the  blowpipe  some  antimony  sublimes. 

Its  constituents,  as  determined  by  Stromeyer,  are 


Nickel, 

Antimony, 

Iron, 

Sulphuret  of  lead. 

Ut  AnaL 

2nd  AnaL 

AtonuL 

28-946 

63*734 

0*866 

6-437 

27-054 

59*706 

0-842 

12-357 

17-28 
15-43 

Ml 
1 

99-983 

99-959 

The  constituents  are  doubtless  1  atom  nickel  and  I  aton 
antimony.* 

2.     Oxygen  Salts. 

Sp.  I.  Diarseniate  of  Nickel, 

This  salt  has  been  observed  at  Allemont  in  Dauphiny,  ad- 
hering to  arseniet  of  nickel.  It  is  supposed  to  be  formed  bf 
the  spontaneous  decomposition  of  that  mineral  by  the  actioD 
of  the  air. 

It  is  compact  and  has  a  fine  apple-green  colour.  Its  con- 
stituents, as  determined  by  the  analysis  of  Berthier,f  are  as 
follows : 


Protoxide  of  nickel, 

36-2    . 

8-51 

I 

1-99 

Protoxide  of  cobalt, 

2-5     . 

0-58 

Arsenic  acid, 

86-8    . 

5-07 

m 

1 

Water, 

24-5     • 

21-77 

• 

4-29 

100 

*  Haussmann  and  Stromeyer,  Poggendorfs  Aniuden,  zxu.  1S4. 
t  Ann.  de  Chim.  et  de  Phys.  xiii.  56. 
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■eckon  the  oxide  of  cobalt  along  with  that  of  nickel, 
itution  is  obviously 

1  atom  arsenic  acid, 

2  atoms  protoiide  of  nickel, 
4  atoms  water. 

erefore  a  hydrous  diarseniate  of  nickel. 

3.  Stt^hur  Satis  of  Nickel. 

Sp.  1.  SulpJio-Arsenide  of  Nickel. 
Nickel  glance. 

lineral  occurs  at  Loos  in  Helsingland.  It  was  first 
ly  Cronstedt;"  but  Pfafff  Brat  described  and   ana- 

■  tin-white ;  streak  similar. 

e ;  testure  granular.  In  one  variety  the  grains  are 
in  another  they  are  less  equal. 

shining,  metallic ;  opaque, 
ess  about  5;  specific  gravity  6-129. 

heated  it  decrepitates  with  great  violence.  When 
n  a  glass  tube,  it  leaves  a  matter  similar  to  copper 
hile  sulphide  of  arsenic  sublimes.  Another  variety, 
ited  in  the  same  way,  leaves  a  silver-white  mass,  and 

also  sulphide  of  arsenici^  Berzelius§  subjected  it 
UffeT«nt  BTialyses,  conducted  each  a  different  way. 
It  is  as  follows  : — 


lenii;. 

55-50 

53-32 

48-06 

45-37 

phur,         . 

12-67 

14-40 

19-29 

19-34 

:kel, 

L>e-i7 

27-00 

30-80 

29-94 

n, 

3-63 

5-29 

2-99 

4-U 

jper  with  cobalt, 







0-92 

lea. 

0*61 

- 

100 

0-90 

100-58 

100-01 

102-14 

100-58 

ean  of  these  analyses  gives  us  the  following  numbers : 
10-64 


Arsenic,  50-56 

Sulphur,  16-42 

iVicfceJ,  28-98 

Iron,  400 


8-91 
1-14 


ninatedt'a  Mineralogy,  by  Magellan,  ii.  34S. 

ig^er'K  Jour.  izii.  260. 

iu9,  Kong.  Vet.  Acad.  Handl..  1B20,  p.  240. 
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If  we  admit  the  iron  to  have  been  in  combination  n-itli 
arsenic,  and  to  have  been  accidental,  it  is  obvious  that  the 
mineral  contains 

1  atom  arsenic, 
1  atom  sulphur, 
1  atom  nickel. 
If  we  double  these  atoms  and  consider  the  sulphur  as  com- 
bined with  each  of  tlie  bases,  it  is  obvious  that  the  two  consti- 
tuents of  tlic  mineral  will  be 

a    m  su  p  ur,  I  ^j^j^j™  i  atom  disulphide  of  arsenic. 
2  atoms  arsenic,  )  ° 

a  om   "  P^ujr,  1  jj^j^j^jngr  i  atom  disulphuret  of  nickel. 
2  atoms  nickel,  J 

The  first  of  these  compounds  is  a  sulphur  acid,  the  second 

a  sulphur  base.     Hence  we  may  consider  nickel  glance  as 

composed  of 

1  atom  disulphide  of  arsenic, 

1  atom  disulphuret  of  nickeL 

Sp.  2.  Sulpho-Antimonite  qf  NickeL 

This  mineral  was  observed  in  Albertine,  an  old  abandoned 
mine  near  Harzgerode,  the  working  of  which  was  retomed 
about  the  year  1825.  It  was  particularly  noticed  by  M. 
Zinken,*  described  by  M.  G.  Rose,!  and  analyzed  by  M.  R 
Rose.f 

Colour  white,  exactly  similar  to  that  of  arsenic  pyrites. 

Crystallized.  The  primary  form  is  the  cube.  The  angki 
of  this  cube  are  usually  replaced  by  small  planes.  When 
these  planes  increase  sufficiently,  they  convert  the  cube  into 
the  regular  octahedron. 

Lustre  metallic,  splendent ;  opaque. 

Hardness  5-5 ;  specific  gravity  6*097. 

Its  constituents,  determined  by  two  analyses  of  H.  Rm^ 
are  as  follows : 


Sulphur, 

Antimony, 

Nickel, 

Mean. 

Atomi. 

15-98 
55-76 
27-36. 

15-55 
54-47 
28-04 

15-76 
5511 
27-70 

7-88 

6-88 

lS-81 

1-U 

1 

1-79 

99-10 

98-06 

*  Poggcndorf's  Annalen,  xiii.  165. 

t  Ibid  |>.  107.  X  Ibid  xv.  590. 
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These  numbers  approach  to 

1  atom  sulphur, 

1  atom  antimony, 

2  atoms  nickel. 

The  simplest  Mray  in  which  they  can  be  supposed  united  is 

1  atom  antimony,  7       i-       i^  ^-        -^r-ii 

.  ,    ,    ^^  y  making:  1  atom  antimoniet  of  nickel. 
1  atom  nickel,       3 

,    ^         •  1    I  '     r  makine:  1  atom  sulphuret  of  nickel. 
I  atom  nickel,       j 

The  mineral  would  appear  to  be  a  compound  of 

1  atom  antimoniet  of  nickel, 
1  atom  sulphuret  of  nickel. 

GENUS  XVIII. — COBALT. 

The  ores  of  this  metal  are  rather  scarce,  and  they  occur 
most  frequently  in  the  primary  formations.  Like  nickel,  it  is 
almost  always  associated  with  arsenic  or  sulphur. 

1.  Cobalt  combined  with  Simple  Bodies. 

Sp.  1.  Sulphuret  of  Cobalt. 
Cobaltkies,  in  part. 

This  mineral  occurs  at  Bastnas  in  Rydderhyttan,  and  was 
first  noticed  by  Brandt,  in  1746,  who  made  several  experi- 
ments on  it  and  showed  that  it  contained  no  arsenic^  It  was 
noticed  by  Cronstedt,  who  refers  to  the  observations  of 
Brandt,f  and  by  Bergmann,  who  refers  to  Cronstedtj:  It 
constitutes  one  of  the  subspecies  of  Werner's  white  speis$^ 
cobalt;  but  its  true  chemical  nature  has  not  been  properly 
pointed  out  in  any  mineralogical  work  that  I  have  seen. 

Colour  greyish- white  or  light  steel-grey. 

Massive ;  occurs  in  kidney-form  or  round  pieces  of  vanous 
sizes,  showing  here  and  there  some  brilliant  surfaces ;  but  no 
crystalline  shape  can  be  detected. 

Texture  compact;  fracture  uneven  and  granular;  lustre 
metallic;  opaque. 


•  Kong.  Vet,  Acad.  Handl..  1746,  p.  119. 

t   Magellan's  CronsUnlt,  ii.  830. 

t   Sciographia,  p.  109.     VVithering's  translation. 
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Not  attracted  by  tlie  magnet  unless  it  has  been  roasted. 

Neither  its  hardness  nor  specific  gravity  have  been  deter- 
mined. 

When  heated  before  the  blowpipe  it  emits  the  smell  of 
sulphur,  without  any  mixture  of  an  arsenical  odour.  It  as- 
sumes a  dark  grey  colour  and  melts  into  a  bead,  externally 
dark  grey,  but  internally  light  grey,  shining  and  brittle. 
After  this  treatment  it  gives  with  borax  a  dark  blue  glass  and 
a  white  regulus,  which  is  not  attracted  by  the  magnet  unlesi 
it  be  pulverized. 

It  occurs  in  small  quantities  in  the  new  Bastnas  mine,  along 
with  actinolite  and  copper  pyrites. 

Its  constituents,  determined  by  the  analysis  of  Hisinger,* 
are 

Atomt. 


Cobalt, 

43-20     . 

13-29     . 

1 

Copper, 

14-40     . 

3-60     . 

0-27 

Iron, 

3-53     . 

1-00     . 

0-07 

Sulphur, 

38-50     . 

19-25     . 

1-45 

Gangue, 

0-33 

99-96 
If  we  consider  the  copper  and  iron  as  accidental  impuritiesi 
which  is  exceedingly  probable,  the  mineral  is  a  compoond  of 

1^  atom  sulphur, 
1  atom  cobalt, 
or  a  sesquisulphuret  of  cobalt. 

If  the  iron  be  in  the  state  of  cubic  pyrites,  and  the  oopper 
a  common  sulphuret,  then  the  cobalt  will  be  a  simple  sol- 
phuret,  or  a  compound  of 

1  atom  sulphur, 
1  atom  cobalt 

Sp.  2.  Sesquiarseniet  of  CdbaU. 
Radiated  white  cobalt. 

This  mineral  occurs  at  Schneeberg,  in  Saxony,  i 
by  Werner  among  the  subdivisions  of  his  white  cob    U 
Colour  tin-white,  usually  very  dark,  and  indinij     to  givy* 
Massive.     Has  not  been  observed  in  crystals. 
Structure  radiated  ;  lustre  metallic. 

*  Afhandlingar,  iii.  316.] 
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Opaque ;  brittle  ;  hardness  5*5. 
Specific  gravity  not  determined. 
Its  constituents,  according  to  the  analysis  of  John,*  are 

Atomi. 

Arsenic,  65-75     .     13-84     .     1-60 

Cobalt,  28-00     .       8-61     .     1 

Iron  with  manganese,    ^    6*25     .       1-78     .     0-20 


100-00 
If  we  admit  the  iron  to  be  in  the  state  of  diarseniet,  it  is 
obvious  that  the  cobalt  is  combined  with    1^  atom  arsenic. 
The  mineral  therefore  is  a  sesquiarseniei  of  cobalt^  composed  of 

1  ^  atom  arsenic, 
I  atom  cobalt. 

Sp.  3.  Binarseniet  of  Cobalt. 

Speisscobalt  in  part.     White  cobalt  ore. 

This  species  occurs  chiefly  in  veins  traversing  primary 
rocks.  It  is  found  in  various  parts  of  Saxony,  as  Schneeberg, 
Annaberg,  Freiberg  and  Marienberg;  also  at  Joachimsthal, 
in  Bohemia,  and  at  Huel  Spaman,  in  Cornwall.  Various 
other  localities  might  be  mentioned. 

Colour  tin-white,  inclining  to  steel-grey;  streak  greyish- 
black. 

It  occurs  most  commonly  crystallized,  and  the  primary  form 
is  the  cube,  with  the  same  modifications  which  characterize 
iron  pyrites.  It  cleaves  in  the  direction  of  the  cube,  the 
octahedron,  and  rhomboidal  dodecahedron. 

Fracture  uneven. 

Faces  usually  smooth,  subject  to  tarnish. 

Lustre  metallic. 

Opaque ;  brittle. 

Hardness  5*5  ;  specific  gravity  6-466. 

Before  the  blowpipe  emits  copious  arsenical  fumes,  and 
melts  into  a  white  metallic  globule.  To  borax  and  other 
fluxes  it  imparts  a  blue  colour. 

It  affords  a  pink  solution  in  nitric  acid,  leaving  a  white 
residue,  which  is  itself  dissolved  on  farther  digestion. 

Its  constituente  are  as  follows: 

•  As  (jMotrd  ill  Mohs'  Miiicralojry,  ii.  4.>.'>. 
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* 
74-2174 

t 

AtoniA.          I 

1 

Arsenic, 

70-37 

15-62 

16} 

Cobalt, 

20-3135 

13-95 

6-25 

6J 

Iron,      .... 

3-4257 

11-71 

0-96 

I 

Copper, 

0-1586 

1-39 

0-04 

Nickel, 

_ 

1-79 

Bismuth, 

— 

001 

Sulphur, 

0*8860 

0-66 

0-44 

990012 

1 

99-88 

The  specimen  aDalyzed  by  Stromeyer  being  by  fiv  the 

purest,  has  been  chosen  for  determining  the  atomic  proportioiiSi 

If  we  admit  that  the  copper,  and  a  portion  of  the  arsenic 

are  in  the  state  of  sulphurets,  then  the  mineral  will  consist  of 

binarseniets,  and  will  consist  of 

6^  atoms  binarscniet  of  cobalt, 
1  atom  binarseniet  of  iron. 


Sp.  4.  Terarseniet  of  Cobtilt. 
This  mineral  occurs  at  Schneeberg  in  Sazooy.     For  iti 
description  and  analysis,  we  are  indebted  to  Mr.  Ch.  Kanten4 
Colour  lead-grey,  sometimes  steel-grey ;  texture  radiated. 
Lustre  metallic,  in  some  parts  splendent,  in  others  only 
slightly  shining. 

From  the  mixture  of  quartz  grains,  gives  fire  with  tteeL 
Has  no  smell  of  arsenic.     Specific  gravity,  owing  to  tlw 
mixture  of  quartz,  varies  from  4*5  to  4-7.     If  we  abstract  the 
quartz  grains,  it  will  be  from  6-0  to  6-7. 

Its  constituents,  (abstracting  the  quartz,  which  varies  fron 
0-975  to  32*325  per  cent.)  are  as  follows:     Atomi. 
Arsenic, 
Cobalt, 
Iron, 
Bismuth, 
Copper, 
Nickel, 
Sulphur, 
Magnesia, 

99-9282 

*  Stromeyer,  Aimala  of  Philosophy,  x.  228. 

t  Ern.  Hoffmann,  PojrjrcndorfH  Annalen,  xxv.  492.     Tho  spcdmcn  ww 
from  Sauschwart  niinr.  Si'hnocJ>cnr,  and  was  grey  spcisscobalt. 
t  Ann.  ik'>  Mines'  ('2i\  *erics),  i.  .348. 


.       77-9602    . 

16*41 

9-8866    . 

8'04 

4-7695    . 

1>36 

3-8866    . 

0-48 

1-3030    . 

0>a*2 

1-1063    . 

0*34 

1-0160    . 

0-51 

trace 

sulphur  and  bizmutli  nearly  correspond.  We  majr 
e  consider  that  metal  in  the  state  of  sulpburet ;  as  also 
portion  of  the  iron.  The  other  constituents  are  obvi- 
the  state  of  terarseniets,  and  the  mineral  consists  of 

9  atoms  terareeniet  of  cobalt, 

4  atoms  terarseniet  of  iron, 

1  atom  tentrseniet  of  copper, 

1  atom  terarseniet  of  nickel. 
Id  the  terarseniets  of  copper  and  nickel  be  only  acd~ 
present,  then  the  mineral  would  consist  of 

9  atoms  terarseniet  of  cobalt, 

4  atoms  terareeniet  of  iron, 
preceding  four  species  arc  all  arranged  by  Werner, 
le  name  of  speis.icoba/(. 

Sp.  5.  Cobail  Ochre. 
mineral  occurs  at  Saalfield,  Kamsdorf,  ami  GIiicKn- 

n  Thuringia,  and  in  various  other  places,  along  with 

lyrites. 

ar  bluish  and  brownish-bliick,  and  blackish-brown. 

Jc  shining,  even  in  the  friable  varieties,  with  a  some- 

'sinous  lustre. 

^oidal,  stalactitical,  massive. 

ture  conchoidal,  very  fine  earthy. 

jue;  sectilc  ;  soils  but  little, 
sometimes  passing  into  very  soft. 

itic  gravity,  as  determined  by  Breithaupt,  2-200. 

re  the  blowpipe  it  gives  out  an  arsenical  smell,  and 
bora.T  smalt-bUie. 

s  not  been  analyzed  ;  but  is  considered  as  a  compound 

ure  of  the  oxides  of  cobalt  and  inangnnese. 

yellow  and  brown  cobalt  ochres  are  probably  otdy  varie- 

tbc  black.     But  an  accurate  chemical  e.xaminmion  will 

essary,  before  their  identity  or  dilfercnce  can  be  con- 
as  established. 

2.  Oxygen  Salta, 

Sp.  1.  Diarseniaie  qfColialt. 
ColiaU-hluoin.     Rcii  cobalt  ochre.     I.'olialt  u\k«. 
mineral  occurs  in  veins  traversing  rocks  of  various 
nA  also  in  beds,     't'ho  principal  lucitlities  arc  8chnc(>- 
iil  Ainiuhcrv  in  Saxony,  Flatten  in  Huhcmiu,  Saalficld 
ringia,  fiv. 
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Colour  crimson-red,  cochineal-red,  peach-blossom  red. 
Somet^imes  it  is  greenish-grey ;  streak  corresponding  to  the 
colour,  though  a  little  paler. 

It  is  found  in  botryoidal  masses,  and  in  short  acicnkr 
^    —  diverging   prisms,   modified   on   the 

i»  edges.    The  primary  crystal  is  a  right 

— -     1    oblique  prism. 
?»  T         :        ';  M  on  T  124«>. 

According  to  the  measurement  of  Mr. 
Brooke.     The  terminal  edges  of  the 
prism  are  often  replaced  by  one  or 
more  new  faces. 

Lustre  of  the  base  of  the  prism  pearly,  of  the  other  fiices 
adamantine,  inclining  to  vitreous. 

Varies  from  transparent  to  translucent  on  the  edges. 
Sectile ;  thin  laminae  flexible. 
Hardness  1*5  to  2  ;  specific  gravity  2*948. 
Alone  before  the  blowpipe  it  assumes  a  darker  colour.    On 
charcoal  it  gives  out  abundance  of  arsenical  fumes,  and  melts 
into  a  bead  of  arseniet  of  cobalt.    With  borax  and  other  fluxes 
it  yields  a  fine  blue  glass. 

Its  constituents,  according  to  the  analysis  of  Bucholz,*  are 

AtOQUL 

Arsenic  acid,     .         .         37-9     .       5*22     .      1 
Oxide  of  cobalt,         .         39-2     .       9-22     .     1-77 
Water,  22-9     .     20-35     .     3-9 


100 
These  numbers  approach 

1  atom  diarseniate  of  cobalt, 
4  atoms  water. 
It  is  therefore  a  hydrous  diarseniate  of  cobalt.     When  all 
traces  of  crystallization  disappear,  the  mineral  is  distmguishcd 
by  the  name  of  cobalt  crust. 

Disulphate  of  Cobalt. 

Red  vitriol. 

This  mineral  occurs  in  the  rubbish  of  old  mines  at  Bieber, 
in  the  neighbourhood  of  Ilanau. 

Colour  flesh-red  and  rose-red. 

It  occurs  investing  other  minerals  in  small  masses  and  st»- . 
lactitcs. 

•  Gchlcn's  Jour.  (*2d  scries),  ix.  314. 
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Lustre  vitreous. 

Semitransparent  to  translucent 

Friable;  taste  astringent;  soluble  in  water. 

To  glass  of  borax  it  communicates  a  blue  colour. 

Its  constituents,  according  to  Kopp,*  are  as  follows : 

Atomi. 

19-74     .       3-95     .     1 
38-71     .      9-10    .     2-80 


Sulphuric  acid. 
Protoxide  of  cobalt, 


Water, 


41-55 


37 


9-36 


100-00 
These  numbers  approach  nearest  to 

1  atom  disulphate  of  cobalt, 
9  atoms  water. 
We  may  consider  this  salt  therefore  as  a  hydrous  disulphate 
cobalt. 

3.  Sulphur  Salts  of  CobaU. 

Sp.  1.  SulphO' Arsenide  of  Cobalt 

Glance  cobalt.     Bright  white  cobalt  ore. 

This  species  occurs  most  commonly  in  veins.  Tuneberg 
Sweden  is  one  of  its  best  known  localities.  It  occurs  also 
Modum  in   Norway,  and  at  Botallick,  near  St.  Just  in 

Drnwall. 

Colour  silver-wbite,  inclining  to  red ;  streak  greyish-black. 
Crystals  cubes,  and  the  usual  modifications  of  them. 
Fracture  imperfect  conchoidal,   uneven.     The  surface  of 

'  cubes  streaked  in  three  directions. 

iustre  metallic;  opaque;  brittle. 

*Iardness  5*5 ;  specific  gravity  6*298. 

Before  the  blowpipe  gives  copious  arsenical  fumes,  and 

Its  only  after  being  roasted. 

^ts  constituents  are  as  follows : 


t 

■H- 

§ 

Atomiw 

Cobalt, 
j\rsenic. 
Iron,     . 
Sulphur, 

36-7 

490 

5-6 

6-5 

44 
55 

0-5 

33-1012 

43-4644 

3-2324 

20-0840 

10-18 
9-15 
0-92 

10-04 

97-8 

99-5 

99-8820 

-Vilen's  Jour.  (2d  aeries),  vi.  1 37.     f  Tassaert,  Ann.  de  Chim.  zxviii.  100. 
'^proth,  Beitragc,  ii.  307.      §  Stronicyer,  Annals  of  Philosophy,  x.  228. 
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If  we  include  the  iron  along  with  the  arsenic,  it  is  evid 
tliat  these  numbers  correspond  with 

1  atom  cobalt, 

1  atom  arsenic, 

1  atom  sulphur. 
Doubling  these  numbers,  we  have 

a    ms  c         J  J  makinc:  1  atom  disulphuret  of  cobalt 

1  atom  sulphur,  >  ® 

2  atoms  arsenic,  7  n^aking  1  atom  disulphide  of  arsenic 
1  atom  sulphur,  3 

The  former  of  these  is  a  sulphur  base,  the  latter  a  sulphur 

acid. 

The  mineral  may  be  conceived  as  a  compound  of 
1  atom  disulphide  of  arsenic, 
1  atom  disulphuret  of  cobalt. 
It  appears  from  the  analysis  of  Wernekink,*  that  there  ii 
another  species  of  cobalt  ore  usually  confounded  with  the  pre- 
ceding species.     He  found  its  constituents 

Cobalt,  .         43-86     .     13-49 

Iron, 


Copper, 

Sulphur, 

Gangue, 


5*31  .  1-51 

4-10  .  1*02 

41-00  .  20-5 
0-67 


94-94 

It  is  evident  at  first  sight,  that  the  mineral  analyied  bj 
Wernekink,  is  an  impure  variety  of  the  first  species  described 
under  the  genus  cobalt;  and  that  it  is  either  a  sesqiusulpkuitt 
or  sulphuret  of  cobalt,  according  as  we  consider  the  other 
metals  united  or  not  with  sulphur  in  the  mineral. 

The  specimen  analyzed  was  from  Schwaben  mine,  nesr 
Muscn  in  Siegenschcn.  Had  he  given  a  description,  I  have 
no  doubt  that  it  would  have  agreed  witli  the  first  speciet  of 
this  genus. 

(;£NUS  XIX. — ZINC* 

Zinc  is  rather  an  abundant  metal,  and  accordingly  oocnn  is 
commerce  at  rather  a  low  price;  yet  its  ores  are  fiir  bam 
numerous,  at  least  when  we  compare  them  with  those  of  iron, 
manganese,  lead,  and  copper.     Zinc  ores  are  not  found 

♦  ScIiwcitrjrriH  .lalirbitcli,  ix.  ;JOfi. 
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iated  with  those  of  any  of  the  four  preceding  genera;  but 
hey  almost  always  accompany  those  of  lead,  and  sometimes, 
hough  more  rarely,  they  are  found  along  with  those  of  cop- 
ier. Zinc  in  the  metallic  state  occurs  only  in  combination, 
[n  tlie  state  of  oxide,  it  constitutes  certain  salts  by  entering 
to  combination  with  an  acid. 

U  Zinc  combined  with  Simpk  Bodies. 

Sp.  1.  Blende  J  or  Sulphuret  of  Zinc. 

Black  Jack. 

This  mineral  is  very  abundant  in  nature.  It  exists  both  in 
mmary  and  secondary  formations,  and  both  in  beds  and  in 
reins.  It  almost  always  accompanies  the  ores  of  lead,  and 
requently  those  of  copper  and  tin.  Hence  it  abounds  in 
Cornwall  and  in  Cumberland,  Northumberland,  Durham, 
iTorkshire,  and  Derbyshire.  Many  other  localities  might  be 
Minted  out,  both  in  Great  Britain  and  on  the  Continent. 

Colour  when  pure,  yellow ;  but  it  is  often  green,  red,  brown 
ind  black,  owing  to  the  presence  of  foreign  bodies.  None  of 
ihese  colours  except  the  black,  is  bright  Streak  correspond- 
ing with  the  colour. 

Structure  foliated,  and  it  often  occurs  crystallized.  The 
>rimary  form  is  the  rhombic  dodecahedron,  similar  to  that  of 
|;amet.  The  alternate  angles  of  this  dodeddiedron  are  some- 
dmes  replaced  by  triangular  faces.  These  increasing  so  as 
»  cover  the  original  faces,  convert  the  crystal  into  the  reg^- 
octahedron.  The  angles  of  this  octahedron  are  occasionally 
replaced  by  tangent  planes,  which,  when  they  increase  sufiS- 
nently  in  size,  convert  the  crystal  into  a  cube.  These  three 
forms,  the  rhomboidal  dodecahedron,  the  octahedron  and  cube, 

th  their  usual  modifications,  constitute  the  various  forms  of 
Tystallization  which  blende  assumes. 

Lustre  adamantine. 

Transparent  to  translucent.  The  black  varieties  are  often 
Dpaque;  brittle. 

Hardness  3*75;  specific  gravity  4*049. 

Does  not  melt  per  se  before  the  blowpipe,  but  gives  out 
fumes  of  zinc,  which  form  a  white  coating  on  the  charcoal. 

Tlie  following  table  exhibits  the  constituents  of  this  ore,  as 
ilctermiiied  by  analysis : 
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Zinc, 
Iron, 
I^ad, 
Sulphur,   . 
Gaugue,    . 

• 

t 

t 

t 

t 

i 

$ 

§ 

66-S4 
33-66 

55-2 
8-6 

36-2 

63-0 
3-4 

33-6 

61-5 
4-0 

33-0 
1-6 

50-2 
10-8 

30-2 

42-3 

7-3 

3-0 

25-9 

21-4 

66 
1372 

32-628 

66  «S 
20-7i 

32« 

100 

100 

100 

100 

96 

99-9 

100 

100 

These  numbers  obviously  correspond  with 

1  atom  sulphur, 

1  atom  zinc. 
Blende  then  is  a  simple  sulphuret  of  zinc. 

Sp.  2.  Vt^tzine. 

Oxysulphuret  of  zinc. 

This  mineral  occurs  at  Rosiers,  near  Pont-Gibaud,  in  the 
department  of  Puy  de  Dome.  It  is  found  in  a  vein  coating 
the  other  substances  which  fill  the  vein. 

It  occurs  in  tlie  form  of  hemispherical  tubercles,  divisble 
into  very  thin  coats,  but  having  a  conchoidal  and  irregular 
fracture. 

Opaque,  or  feebly  translucent. 

Lustre  pearly  on  the  natural  coats,  but  vitreoos  or  resinous 
in  other  directions. 

Colour  yellowish  red,  interspersed  with  brown  bands,  seem- 
ingly coloured  by  an  organic  matter. 

Hardness  4*5 ;  specific  gravity  3*66. 

Its  constituents,  as  analyzed  by  M.  Fournet,  to  whom  we 
are  indebted  for  our  knowledge  of  this  mineral,  are 


Sulphuret  of  zinc, 

81-0     . 

12-96     . 

4*54 

Oxide  of  zinc, 

150     . 

2-85     , 

,     1 

Oxide  of  iron. 

1-8     . 

0-36 

Organic  matter. 

2-2 

100-0 

*  Arfvedson,  Kong.  Vet.  Acad.  Handl.,  1822,  p.  438. 

f  Lccanu,  Ann.  des  Mines,  ix.  418.  It  was  a  brown  red  lamellar  hknk 
from  Cheronies. 

t  Bcrthicr,  ibid.  p.  420.  Tlie  first  specimen  a  brown  blende*  fro* 
Luchon,  Pyrenees.  The  second,  a  dark  grey  specimen,  from  Engbnd. 
The  third,  a  brown  blende,  from  Cagolin,  department  of  the  Var.  Tht 
fourth,  a  brown  blende,  from  Aigenticre. 

if  By  my  analysis. 
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Hence  die  component  parts  are 

4^  atoms  sulphuret  of  zinc, 

1  atom  oxide  of  zinc. 
It  was  called  Voltzite  in  honour  of  M.  Voltz,  engineer  in 
;hief  of  mines. 

Sp.  3.  Seleniet  of  Zinc. 

This   mineral  was   discovered   in   the   mining  district  of 
exicOy  called  £1  Doctor,  and  was  examined  and  its  nature 

liscovered  by  Professor  Del  Rio,  in  1817. 
It  has  a  grey  colour,  the  metallic  lustre,  is  opaque,  and  has 
specific  gravity  of  5*56.     Before  the  blowpipe  it  bums  with 

i  fine  violet  coloured  flame,  and  exhales  a  strong  smell,  similar 
that  of  rotten  cabbage.  When  heated  in  a  retort,  selenium, 
rcury,  and  a  little  sulphur  sublimes,  and  there  remains  an 

e  of  zinc  easily  soluble  in  acids. 
Its  constituents,  according  to  the  analysis  of  Del  Rio^  are 
follows : 


AtOM. 

Selenium, 

49 

.    9*8      .    6«2 

Zinc, 

24 

.     5*64    .    8-57 

Mercury,    , 

19 

.     1-58     .     1 

Sulphur, 

1-5 

.     0-76     .     0-47 

Lime, 

6 

99-5 
The  lime  was  an  accidental  impurity,  derived  from  the 
rangue  of  the  mineral.     These  numbers  approach  nearest  to 

3^  atoms  biseleniet  of  zinc, 
1  atom  disulphuret  of  mercury. 
Whether  the  disulphuret  of  mercury  be  in  combination  with 
he  biseleniet  of  zinc,  or  only  mechanically  mixed  with  it,  has 
lot  been  ascertained. 

Sp.  4.  Red  Zinc. 

Maiiganesian  oxide  of  zinc. 

This  mineral  has  hitherto  been  found  only  in  Sussex  county, 
^7ew  Jersey,  where  it  occurs  in  considerable  quantities  in 
everal  localities,  probably  in  beds.  It  was  first  noticed, 
lescribed,  and  analyzed  by  Dr.  Bruce. 

*  Ann.  dcs  Mines  (dd  series),  iii.  519. 
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Colour  bright  red,  with  a  sliade  of  yellow ;  streak  orange 

yellow. 

Occurs  in  grains  which  are  foliated,  and  cleave  in  die 
direction  of  a  regular  six-sided  prism,  according  to  Mr.  W. 
Phillips. 

Cross  fracture  conchoidal ;  brittle. 

Lustre  adamantine. 

Translucent ;  in  thin  plates  transparent. 

Hardness  4 ;  specific  gravity  5*432. 

When  exposed  to  the  air  it  becomes  dull,  and  is  corercd 
with  a  white  coating. 

Infusible  per  se  before  the  blowpipe ;  but  it  gives  a  ycUtw 
transparent  glass  with  borax. 

Soluble  in  nitric  acid  without  effervescence. 

Its  constituents,  as  determined  by  Berthier,*  are 


Oxide  of  zinc,  .  88    .     16-58     •     6-9 

Sesquioxide  of  manganese,      12     .       2*4       ,     1 


100 
These  numbers  correspond  with 
7  atoms  oxide  of  zinc, 
1  atom  sesquioxide  of  manganese, 
which  must  be  the  constitution  of  this  mineral. 

The  colour  of  the  mineral,  and  the  difficulty  of  sepaiatiog 
the  two  constituents  from  each  other,  show  that  the  minenl 
is  a  chemical  compound.  The  oxide  of  iron  found  hj 
Bruce  was  doubtless  owing  to  the  impurity  of  the  speci- 
men selected  for  analysis,  for  red  zinc  occurs  imbedded  in 
Franklinite. 

2.  Oxygen  Salts  of  Zinc. 

Sp.  1.  Anhydrous  Carbonate  of  Zinc 

Calamine  in  part 

This  mineral  is  rather  abundant,  and  is  found  both  in  vooi 
and  beds,  especially  in  company  with  galena  and  blende,  b 
was  first  accurately  distinguished  by  Mr.  Smithson. 

Colour  white,  though  seldom  pure.  Generally  grey^grcc^ 
or  brown ;  streak  white. 

*  Ann.  dcs  Mines,  iv.  483. 
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n  frequently  in  crys- 

le  primary  form  b  an 

omboid. 

I  P  107°  40- 

;  to  the  measurement 

^ollaston.     It  occurs 

lite  rhomboids,  and  in 

Jrilateral  tables. 

ire  foliated ;  fracture  imperfect  conohoidal. 

vitreous,  inclining  to  pearly ;   semitransparent  to 
at;  brittle. 

ess  5 ;  specific  gravity,  according  to  Smithson,  4'334. 
r  found  that  of  a  honey-yellow  crystallized  variety, 
-la-Chapelle,  4-442. 
the  blowpipe  it  loses  its   transparency,  but  is  in- 

The  carbonic  acid  ia  driven  off,  and  the  residue  acts 

oxide  of  zinc. 

omes  negatively  electric  by  friction;    dissolves  tii 
h  effervescence, 
istituents,  as  determined  by  Smithson,  are 

aonic  acid,       35-2     .     34-8     .     35     .     12-72 
de  of  zinc,        64-8     .     65-2     .     65     .     12-34 


100  100  100 

aviously  a  compound  of 

1  atom  carbonic  acid, 

1  atom  oxide  of  zinc, 
lerefore  a  simple  carbonate  of  zinc 

Sp.  2.  Hydrous  Dicarbonate  of  Ziiic. 
Calamine  ia  part. 
ipecies  frequently  accompanies  the  preceding  one. 
tver  been  observed  in  crystals,  but  usually  encrusts 
nerala.     It  has  somewhat  the  appearance  of  chalk, 
ler  grain  and  closer  texture. 
■  white  or  greyish,  or  yellowish- white, 
'e,  or  encrusting  other  bodies, 
opaque. 


Mon'a  Jour.  vi.  TG.  The  first  specimen  wu  from  Somertetsbiret 
lish-yellow,  and  had  a  crystalline  texture.  The  Mcond  w>a  from 
' ;  it  was  pale  yellow,  and  m  small  rhomboids. 
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Hardness  2  to  2*5 ;  specific  gravity,  as  determined 
Smithson,  3*584  to  3-598. 

Does  not  phosphoresce  when  scraped. 

When  plunged  into  water  it  absorbs  about  one-third  of 
weight  of  that  liquid. 

Before  the  blowpipe  it  becomes  yellow,  but  reco?ers 
colour  on  cooling.  Before  the  reducing  flame  it  is  entir 
dissipated,  abundance  of  flowers  of  zinc  being  deposited 
the  charcoal.  With  borax  and  biphosphate  of  soda  it  fu 
with  effervescence  into  a  clear  colourless  glass,  which  becoi 
opaque  on  cooling,  if  over  saturated.  Carbonate  of  aodi  I 
no  action  on  it. 

Its  constituents,  as  determined  by  Smithson,*  are 


Carbonic  acid, 

13-5-2     . 

Atonu. 

4-91     .     1 

Oxide  of  zinc, 

69-36     . 

13-21     .     2-69 

Water, 

1510     . 

13-42    .    2-73 

97-98 
If  we  make  allowance  for  a  small  deficiency  of  cuboi 
acid,  the  constituents  are  obviously 

1  atom  carbonic  acid, 

2  atoms  oxide  of  zinc, 
2  atoms  water. 

It  is  therefore  a  hydrous  dicarbonate  of  zinc. 

Sp.  8.  Anhydrous  Silicate  of  Zinc. 
WiUiamsite. 

The  only  specimen  of  this  mineral  which  I  have  leeovi 
purchased  from  a  mineral  dealer,  who  informed  me  tbt ' 
locality  was  Switzerland,  and  that  it  had  been  called  Wil&> 
site  by  Mr.  Levy. 

Colour  various  shades  of  yellow,  in  different  parti  rf  A 
specimen,  always  inclining  strongly  to  brown;  powder V 
yellow. 

An  amorphous  mass,  studded  with  small  cryitds  wkiekli 
the  aspect  of  right-angled  prisms,  but  their  sur&oet  vtic ' 
rough  that  they  could  not  be  measured,  even  by  the  cbh*^ 
goniometer ;  fracture  granular  and  uneven. 

*  NirholsoiiV  Jour.  \\.  74.     The  spedmen  analyzed  wai  froaBk«M 
I  huvf  curr(H.*U'd  Smithsun's  numbcrB  by  applying  more  oontct  dtfiii" 

:lna1v3i^. 
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Lustre  resinous;  brittle.     Crystals  varying  from  transpa- 
rent to  translucent     Mass  translucent  only  on  the  edges. 
Hardness  5 ;  specific  gravity  8*935. 
Action  of  the  blowpipe  tbe  same  as  in  the  next  species. 
I  subjected  it  to  analysis,  and  found  the  constituents 


AtoOM. 

lS-09 
13-48 


Oxide  of  zinc,         .  .  68-77     • 

Silica,         .  .  .  26-97     . 

Peroxide  of  iron,  .  1*48 

Alumina,    .  .  .  0*66 

Ditto,  with  a  trace  of  zinc  and  iron,  0*78 
Water,  .  1-25 

99*91 
It  is  obvious  enough  that  the  essential  constituents  are 
ica  and  oxide  of  zinc.  The  other  bodies  are  accidental  im- 
irities.  The  mineral  is  a  simple  anhydrous  silicate  of  sine. 
The  mineral  dealer  from  whom  I  purchased  the  specimen, 
pat  into  my  hands  the  following  analysis,  made,  he  told  me, 
by  Mr.  Levy :  Atomfc 

SUica,       .         27-67     .     13-88 
Oxide  of  zinc,  72-33     •     13*79 


100 
This  analysis  must  have  been  made  upon  a  purer  specimen 
than  mine,  but  it  confirms  the  constitution  of  the  mineral  as 
just  stated. 

Sp.  4.  Hydrous  SUicaie  of  Zinc. 
Calamine  in  part-^electric  calamine. 

This  species  occurs  in  the  same  localities  as  the  carbonate  of 
cine.  It  is  more  common  in  calcareous  rocks  than  in  any  others. 
Bleiberg  and  Raibell,  in  Carinthia, 

t  well-known  localities.  It  is 
pretty  common  in  England,  and  oc- 
curs at  Leadhiils  and  Wanlockhead, 
in  Scotland.  I 

Colour  most   commonly  white ;  -c 
Dccasionally  blue,  green,  yellow  or 
brown ;  streak  white. 

It  occurs  massive,  stalactitical  and 
crystallized.  The  primary  form  is 
a  right  rhombic  prism. 

M  on  M'  102**  35' 

I.  2  k 


l^ 


■»> 


<. 


> 
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The  crystals  are  seldom  solitary,  but  disposed  in  radia 
groups. 

The  edge  x  is  often  replaced  by  a  &ce  making  an  angh 
1*28^  4(y  with  M.  Tlie  angle  e  is  frequently  replaced  b; 
tangent  plane,  and  the  edge  b  and  its  opposite  being  repU 
each  by  a  plane,  cause  the  extremity  of  the  prism  to  termiD 
in  two  fuccs  inclined  to  each  other  like  the  roof  of  a  house 

Structure  foliated  or  radiated. 

Lustre  vitreous,  inclining  to  pearly  on  the  base  of  i 
primary  prism. 

Brittle ;  transparent  to  translucent. 

Hardness  5 ;  specific  gravity,  according  to  Smithson,  9'4i 
according  to  Haidinger,  3'379. 

Before  the  blowpipe  decrepitates  and  emits  a  green  U^i 
but  Joes  not  fuse.  With  borax  or  biphosphate  of  soda  it  fu 
without  efTorvescence,  into  a  clear  colourless  glass ;  not  acfi 
on  by  carbonate  of  soda. 

Becomes  electric  by  heat ;  gelatinizes  in  nitric  or  muriat 
acid. 

Its  constituents  are  as  follows : 


• 

t 

iktaw 

Silica, 

250     . 

24'89S     . 

13-44 

Oxide  of  zinc, 

68-3    . 

66-837     . 

I2-7S 

Water, 

4-4     . 

7-460     . 

6-63 

Carbonic  acid, 

-^        . 

0*450 

Oxides  of  lead  and 

tin, 

—        • 

0-276 

97-7  99-916 

It  is  obviously  a  hydrous  silicate  of  zinc,  composed  of 

I  atom  silica, 
1  atom  oxide  of  zinc, 
A  atom  water. 

mm 

Sp.  5.  SulphaieofZhnCn 

White  vitriol — {nllizenttem. 

This  ssdt  occurs  at  Rammelsberg,  near  Goslar  in  die  HM 
at  Scliomnitz  in  Hungary,  at  Fahlun  in  Sweden,  tf' ' 
Holvwell  in  Flintshire. 

Colour  white,  sometimes  inclining  to  peach-UoMOB  >* 
and  violot-blue  ;  pale;  streak  white. 

•   Sinithsiiti,  Nicholson's  Jour.  vi.  78. 

i    Ik-r/cliii^.  Koii^'.  Vet.  Acuti.  Handl.,  1819,  p.  Ul. 
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massive,  stalactitical  and  investing;  other  bodies.  It 
x>  to  occur  crystallized  in  rectangular  prisms,  ternti- 
four-sided  pyramida. 

vitreous;  tmnsparent  to  translucent;  brittle. 
zaa  3  to  2-5 ;  specific  gravity  2'036,  as  determined 
nger. 
astringent,  metallic  and  very  nauseous;  soluble  in 

the  blowpipe  froths  and  covers  the  charcoal  witii 
;ks. 

.'imen  from  Rammelsbei^,  analyzed  by  Klaproth," 
losed  of 

■uric  acid,  .         22-7  .4-7.1 

:  of  zinc,  .         27-6  .       5-23     .       Ml 

lioxide  of  manganese,    0*5  .     —  ,     — 

T,  .  .         49-3  .     43-83     .       9-32 

1 00-0 
numbers  approach  most  nearly  to 

1  atom  sulphuric  acid, 

1  atom  o:i[ide  of  zinc, 

9  atoms  water, 
analysis  be  correct,  the  native  sulphate  contains  more 
m  the  artificial  in  crystals,  which  contains  only  7 

Sp.  6.  Hopeite.f 
'ewster  has  given  this  name  to  some  crystals  observed 
end  from  a  calamine  mine  at  Altenberg,  near  Aiz-la- 

our  is  white. 

•ystals  were  four-sided  prisms  terminated  by  a  trun- 
-sided  low  pyramid.     The  primary  form  seems  to  be 
dique  prism  with  angles  of  81°  34'. 
jinsparent,  and  has  two  axes  of  double  refraction. 
ess  2-5  ;  specific  gravity  2-76. 
heated  it  gives  out  a  great  deal  of  water  without 
:  of  carbiiiiic  acid.     Before  tlie  blowpipe  it  becomes 

iC,  V.  I  f)3.     Corrcrting  the  sulphuric  add  by  th«  atoinic  nnm- 

Plul.  Trans,  j.  107.     Named  in  honour  of  Dr.  Hope,  Profintor 
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milk-white,  and  melts  into  a  clear  colourless  globule,  whidi 
gives  tlie  flame  a  greenish  tint  With  biphosphate  of  soda  it 
melts  in  all  proportions  into  a  clear  colourless  glass,  without 
any  siliceous  residue.  With  borax  it  fuses  into  a  clear  colour- 
less glass,  which  does  not  become  opaque  on  cooling.  With 
carbonate  of  soda  it  gives  a  scoria,  which  when  hot  is  of  a 
yellowish  colour.  The  oxide  of  zinc  is  condensed  round  it 
in  great  quantity  on  the  charcoal,  and  next  the  scoria  is  a 
reddish  yellow  tint,  which  does  not  vanbh  on  cooling,  and 
indicates  the  presence  of  cadmium.  When  melted  with  soda 
and  moistened,  it  exhales  no  hepatic  odour.  A  solution  of 
cobalt  communicates  a  fine  bluish  tint  to  the  melted  assay. 

Hopeite  is  soluble  without  effervescence  in  muriatic  and 
nitric  acids.  It  dissolves  also,  though  slowly,  in  sulpharic 
acid. 

It  seems  probable  from  these  phenomena,  that  Hopeite  is  a 
hydrous  phosphate  of  zinc,  with  some  cadmium. 


3.  Sulphur  Salts, 

Sp.  1.  MarmatUeJ^ 

It  is  not  improbable  that  black  blende  is  frequently  a 
chemical  compound  of  sulphuret  of  zinc  and  sulphuret  of  iron, 
in  which  in  all  probability  the  sulphuret  of  iron  acts  the  part 
of  an  acid,  and  the  sulphuret  of  zinc  that  of  an  alkali  or  faasei 
This  at  any  rate  seems  to  be  tlie  case  with  the  black  blende 
of  Marmato,  in  the  Province  of  Popayan,  which  was  subjected 
to  a  chemical  analysis  by  M.  Boussingault.  He  extracted 
from  two  varieties  of  it  the  following  constituents : 


Zinc, 

Blende  of 
Candado. 

Blende  of 
Salta 

Mem. 

A-. 

43*0 

41-8 

42-4 

9-97  i 

Iron, 

15-7 

13-9 

14-75 

4-21 

H 

Sulphur,    . 

28-6 

27-8 

28-2 

14-1 

Pyrites,     . 

1-7 

4-6 

3*15 

Quartz, 

8*0 

8-7 

8-35 

Alumina, 

.^ 

0-9 

Oxide  of  manganese. 

... 

0-2 

Oxygen, 

1-7 

0-9 

98-7 

98-8 

*  Ann.  de  Chim.  et  de  Phys.  xliii.  312. 
the  loineral  was  discorered. 


Named  from  Mamalo^  wh0* 


NATIVE  LKAD.  SVr 

a  obrious  that  Uie  sulphur  just  saturates  tlie  zinc  and 
>n,  and  that  the  atoniB  of  zinc  are  to  those  of  iron  as 
.     Hence  the  mineral  is  a  compound  of 

7  atoms  sulphuret  of  zinc, 

3  atoms  sulpburet  of  iron. 

GENUS  XX.— LEAn. 

s  metal  is  more  abundant  tlian  any  other,  if  we  except 
.nd  perhaps  manganese.  Its  ores  are  numerous  and 
ful.  Tliey  are  most  commonly  in  veins,  and  occur 
ry  kind  of  formation;  though  perhaps  tliey  are  more 
ant  in  the  transition  and  secondary  rocks  than  in  the 
•y.  The  species  of  lead  ores  at  present  known  amount 
They  may  be  conveniently  subdivided  in  tlie  same 
i  the  preceding  genus. 

1.  Native  or  UniU<l  fo  Simple  Bodies. 

Sp.  1.  Nadve  Lead. 
as  been  doubted  by  mineralogists  whether  lead  occurs 
in  the  mineral  kingdom.  But  sevor.-d  of  (lie  sfatemciiLs 
have  appeared  are  too  well  authenticated  to  be  doubted. 
ieces  of  lead  described  by  Dr.  Morris,  as  found  in  one 
fields  in  Monmouthshire,  may  perhaps  have  been  acci- 
ly  deposited.*  But  it  has  been  found  in  small  masses 
lava  of  Mndcira.f  Native  lead  has  also  been  found 
in  the  neigiibourhood  of  Alston,  in  Cumberland.  It 
in  small  globular  masses,  imbedded  in  galena  and  a 
substance,  accompanied  by  red  oside  of  lead,  crystals 
ide  and  quartz.  The  vein  in  which  it  is  found  traverses 
ine.  It  is  about  an  inch  thick,  but  widens  to  two  or 
inches  as  it  descends.  The  whole  mass  within  the  vein 
iiderably  decomposed,  and  the  ore  is  found  in  incoherent 
,  some  of  which  are  about  the  size  of  a  walnut.  Many 
m  have  a  very  slaggy  appearance  both  externally  and 
illy,  while  others  are  pure  galena,  distinctly  cleavable, 
ated  by  a  white  meally  sulphate  of  lead  produced  by 
position. J 


il.  Trans.  1773.  p.  20. 
illip->'  Mincrftlogy,  p,  -iSi. 
nal*  of  Philosojiliy  (second  si 
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Sp.  2.  Protoxide  of  Lead, 
Blei^lotte. 

The  existence  of  this  species  was  first  pointed  out  b} 
Smithson.  It  is  said  to  occur  at  Badenweiler,  in  Bade 
quartz.  It  has  been  described  and  analyzed  by  Dr.  J< 
Geralt  states  that  it  has  been  thrown  out  from  the  vola 
of  Papocatapell  and  Iztaccituatl,  in  Mexico.f 

Colour  intermediate  between  sulphur  and  lemon  yel 
streak  lighter. 

Massive;  fracture  in  one  direction  earthy,  in  anc 
foliated,  with  a  threefold  cleavage,  indicating  a  four-s 
prism  or  rhomboid  for  its  primary  form. 

External  lustre  dull,  internal  semimetailic. 

Opaque ;  semihard ;  brittie ;  easily  frangible ;  does 
soil. 

Specific  gravity  8*  000. 

Melts  easily  before  the  blowpipe. 

Its  constituents,  as  determined  by  John,  are 


Protoxide  of  lead,  87-882     .     6-24     .    4-5 

Carbonic  acid,  3-846     •     1-39     .     1 

Oxide  of  iron  and  lime,    0*481 
Copper,  trace. 

Ferruginous  silica,  2*404 


94-113 
If  any  confidence  can  be  put  in  this  analysis,  the  miaen 
a  mixture  or  compound  of 

3  j  atoms  protoxide  of  lead, 
1  atom  carbonate  of  lead. 
But  the  deficiency  of  six  per  cent  in  the  analjrsisi  miki 
doubtful  whether  the  carbonic  acid  may  not  hare  ko 
combination  with  an  alkaline  substance  not  detected. 


Sp.  3.  Sesquioxide  of 

Native  mintuiii. 

This  species  was  discovered  by  Mr.  Smithson  in  Gcntf 
disseminated  in  small  quantity  in  a  compact  carbonate  of  i 
III  general  it  was  in  a  pulverulent  state,  but  in  some  pt 
showed  under  the  microscope  a  flaky  and  crystalline  textt 

•  Srli\vi'i-;rt»rs  Jahrbiicli,  ii.  lOf). 

1  Lci>nhanl  s  Jiilirliuch  drr  Mincralngic  und  Geognotie.  in.  202. 
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According  to  M.  Kapper,  the  shape  of  the  crystal  is  a  right 
oblique  prism,  with  a  rhombic  base,  the  angles  of  which  are 
9  8  44' and  SG^  16'.» 

The  colour  is  the  same  as  that  of  factitious  minium,  a  vivid 
red,  mixed  with  yellow.  Mr.  Smithson  ascertained  that  it 
possesses  the  chemical  properties  of  sesquioxide  of  lead. 

According  to  him  it  is  produced  by  the  decay  of  galena, 
which  he  suspects  to  be  itself  a  secondary  production  from  the 
metallization  of  white  carbonate  of  lead  by  sulphuretted 
hydrogen.f 

Sp.  4.  Sulphuret  of  Lead. 

Giilena,  bloiglanz,  blaubleien. 

This  is  by  far  the  most  abundant  ore  of  lead.  From  it 
almost  all  the  lead  of  commerce  is  extracted.  It  occurs  both 
in  beds  and  veins  in  primary  and  secondary  rocks.  In  Corn- 
wall veins  of  it  pass  through  primary  rocks.  The  rich  mines 
of  lead  in  the  north  of  England  consist  chiefly  of  veins  tra- 
versing the  coal  formation.  At  Leadhills  and  Wanlockhead 
the  veins  traverse  transition  rocks.  At  Strontian  die  vein 
lies  between  gneiss  and  granite.  This  ore  is  more  abundantly 
scattered  over  the  surface  of  the  earth  than  any  otlier.  Few 
countries  exist  which  are  altogether  destitute  of  it. 

Colour  pure  lead-grey ;  apt  to  tarnish,  and  the  iridescent 
colours  appear  in  preference  on  the  secondary  faces ;  streak 
unaltered. 

Occurs  massive,  and  then  is  usually  granular  or  fibrous ; 
but  it  is  very  frequently  crystallized,  and  then  is  foliated  with 
a  three-fold  cleavage.  Primary  form  a  cube.  Occurs  also  in 
regular  octahedrons,  and  in  the  form  of  the  leucite  crystal,  in 
consequence  of  the  angles  of  the  cube  being  replaced  by  three 
faces,  which,  increasing  in  size,  obliterate  the  original  faces 
of  the  cube.  On  the  faces  of  the  octahedron  low  three-sided 
pyramids  are  sometimes  observed,  converting  the  octahedron 
into  an  icosatetrahedron. 

Lustre  metallic,  splendent. 

Rather  scctile. 

Hardness  3  ;  specific  gravity  from  7*532  to  7'652. 

Before  the  blowpipe  melts,  and  if  heated  with  precaution 
on  charcoal,  yields  ti^lobules  of  lead  after  the  sulphur  is  bunit 
off. 

When  pure,  its  constituents  are 

•  Aim.  d<»s  Minos  (2d  sorics),  v.  325.      f  Nidiolstm's  Jour.  x\i.  Ii.*7. 
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Atoflw. 

Sulphur,     13*34     •     2 
Lead,         86-66     .     13 


100-00 
When  the  structure  is  fibrous  the  lustre  is  less,  and  the 
mineral  contains  antimony,  but  whether  in  atomic  proportionft 
has  not  been  ascertained* 

Sp.  5.  Supersulphuret  of  Lead. 

This  mineral  is  not  uncommon  in  the  north  of  England. 
The  specimen  which  I  subjected  to  analysis  was  from  Ireland, 
but  I  do  not  know  the  locality. 

Colour  blue  ;  lustre  metallic 

Texture  fine  granular ;  massive ;  opaque. 

Hardness  3 ;  specific  gravity  6*7 13. 

Before  the  blowpipe  on  charcoal  burns  with  a  blue  flame^ 
then  decrepitates,  then  melts,  and  finally  leaves  a  globule  of 
pure  lead. 

When  1 00  parts  of  this  mineral  are  heated  in  a  glass  tube^ 
1*79  parts  of  sulphur  sublime,  and  common  galena  remains. 
Hence  the  composition  is 

Atoms. 

Galena,     98-21     .     6-547     .     7-31 
Sulphur,      1-79     .     0-895     .     1 


100-00 
So  that  the  composition  is 

7  atoms  sulphuret  of  lead, 
1  atom  sulphur ; 

Or  7  atoms  lead, 

8  atoms  sulphur. 

Sp.  6.  Seleniet  ofhtad. 

This  mineral  was  discovered  in  1823,  by  M.  Zinken,  intke 
eastern  part  of  the  Hartz,  in  two  places  not  fiir  from  each 
other,  near  Zorge,  where  it  occurs  in  veins  of  iron,  traveising 
clay  slate  and  greenstone,  disseminated  in  a  magnesian 
limestone,  and  near  Tilzerode,  where  the  seleniet  is  more 
abundant,  and  disseminated  in  like  manner  in  magnesian  lime- 
stone. It  was  analyzed  and  imperfectly  described  by  M.  H* 
Rose.* 

*  Ann.  de  Chim.  et  de  Phys.  xxiz.  116. 
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las  80  great  a  resemblance  to  fine  g;raiiied  sulphuret  of 

hat  we  can  scarcely  distinguish  the  one  from  the  other. 

)ur  lead-grey ;  lustre  metallic. 

!Cturo  granular.      When  the  grains  are  large,  a  foliated 

re  may  be  observed  in  them, 

que ;  rather  sectile. 

dness  3;  specific  gravity  7'187. 

s  not  sublime,  nor  melt  when  heated  in  a  glass   tube. 

the  tube  is  open  at  lioth  ends  a  little  selenium  sublimes, 

■ystals  of  selenic  acid  are  formed,  which   deliquesce, 

;say  is  surrounded  with  fused  proto.Yide  of  lend,  and  tlie 

enl  is  filled  with  the  peculiar  odour  of  selenium, 

charcoal  it  smokes  and  burns  with  a  blue  flame  before 

'Wpipe.     The  assay  is  surrounded  with  oxide  of  lead, 

metallic  lead  is  obtiined  unless  we  mix  the  assay  with 

ate  of  soda.     With  fluses  the  presence  of  lead  only  is 

mI. 

:oiistituents,  by  the  analysis  of  Rose,  are 


Selenium,          27-59     . 

5-52 

Lead, 

71-81     . 
99-40 

5-52 

iously  1  atom  selenium, 

1  atom  lead. 

t  it  is  a  simple  ; 

seleniet  of  lead. 

niet  of  lead  is 

found  in  the  same  ] 

plafee  mixed  or  com- 

witii  some  othe 

r  seleniets. 

Combined  with 

seleniet  of  cobalt, 

it  closely  resembles 

re  ore.      It  was 

composed  of 

Selenium, 

31-42     .     6-28 

;     .     6-54 

Lead, 

63-92     .     4-9  i 

,     .     5-U 

Cobalt,      .  3-14     .     0-96     .     I 

Iron,  .  0-45     .     0-J2     .     0-12 

9893 
se  numbers   approach  (including  the   iron   with   the 

5  atoms  seleniet  of  lead, 

I  atom  seleniet  of  cobalt. 
'ombined  with  seleniet  of  copper.      This  variety  also 
I  close  resemblance  to  pure  seleniet  of  lead. 
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Its  constituents  were 


Atom*. 

Selenium, 

29-96     . 

5-99     .     6-11 

Iron  with  trace  of  lead. 

0-44     . 

012     .  — 

Lead, 

59-67     . 

4-59     .     4-69 

Iron, 

0-33     . 

0-09 

Copper,     . 

7-86     • 

1-96     .     2 

Undecomposed,     . 

1-00 

99-26 
These  numbers  approach  nearly  to 
9  atoms  seleniet  of  lead, 
4  atoms  seleniet  of  copper. 
3.  Another  compound  of  selcniets  of  copper  and  lead 
a  violet  colour,  and  was  more  fusible  than  the  last  variet 
Its  constituents  were 


AtOBM, 

Selenium, 

34-26     . 

>     6-85 

Lead, 

47-43     . 

.     3-65 

Copper, 

15-45     . 

.     366 

Silver, 

1-29     . 

0-09 

Oxides  of  lead  and 

iron. 

2-08 

100-51 
These  numbers  indicate  a  compound  of 
1  atom  seleniet  of  lead, 
1  atom  seleniet  of  copper. 
4.  Seleniet  of  lead  occurs  also  mixed  with  seleniet  of 
cury  in  various  proportions,  without  much  affecting  its  ei 
iial  characters.     Two  specimens,  analyzed  by  Rose,  gafe 
following  constituents : — 


r 

Selenium, 

Lead,' 

Mercury, 

1 

2 

Atom. 

1 

2 

] 

1 

24-97 
5584 
16-94 

27-98 
27-33 
44-69 

4-99 
4-29 
1-41 

5-59 
2-10 
8-72 

3-53 
3-04 
1 

2-66 

1 
1-77 

97-75 

10000 

The  first  seems  to  be  composed  of 
3  atoms  seleniet  of  lead, 
1  atom  scsquisclenict  of  mercury. 
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TTie  second  of 

4  atoms  seleniet  of  lead, 
7  atoms  seleniet  of  mercury. 

Sp.  7.  Bitelluret  of  Lead. 
Foliated  ore  of  tellurium,  black  tellurium,  tellurium  glance,  nagyaker  erz. 

This  mineral  has  been  hitherto  found  only  in  veins  at 
Nagyag  and  OiFenbanya,  in  Transylvania.  It  is  now  very 
rare. 

Colour  blackish  lead-grey ;  streak  similar. 

Massive  and  crystallized  in  very  small  tables.  The  primary 
form  appears  to  be  a  right  square  prism.  The  terminal  edges 
and  angles  of  the  prism  being  replaced  by  faces,  convert  it 
into  a  table  terminated  by  eight  double  faces. 

Foliated ;  lustre  metallic ;  opaque. 

Highly  flexible  when  in  thin  laminsB ;  very  sectile. 

Hardness  1  to  1*5;  specific  gravity  7*085. 

Before  the  blowpipe  it  melts  easily  upon  charcoal,  and 
gives  a  malleable  metallic  button.  With  borax  it  gives  a 
bead  of  gold  containing  a  little  silver.  Dissolves  easily  in 
nitric  acid. 

Its  constituents  are 


Tellurium, 

* 

t 

Uma. 

AtOOM. 

32-2 

31*96 

3208 

802 

Lead, 

54-0 

55*49 

54-74 

4-21 

Gold, 

90 

8-44 

8-72 

0-72 

Silver, 

0-5 

trace 

.^m 

— 

Copper, 

1-3 

M4 

1-22 

0-30 

Sulphur,    . 

3-0 

3-07 

303 

1-51 

100 

100-10 

If  we  admit  all  the  constituents,  except  the  tellurium  and 
lead,  to  be  accidental  impurities,  it  is  evident  that  the  mineral 
is  a  compound  of 

2  atoms  tellurium, 
1  atom  lead ; 
Or  it  Is  a  bitelluret  of  lead. 

M.  G.  Rose  has  described  a  bitelluret  of  lead  from  Altai,]: 
which  seems  to  be  this  species  in  a  state  of  greater  purity 
than  it  had  been  previously  observed  to  be. 

*  Klaprotli,  Beitrage,  iii.  32.     f  Brandct,  Schweigger  s  Jahrbuch,  ▼.  409. 
I    Fofyrgcmlorfs  Aiinalen,  xviii.  68. 
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Colour  tin-white,  very  similar  in  appearance  to  tli 
native  antimony. 

Sectile  ;  easily  reducible  to  a  fine  powder ;  specific  g\ 
8-159. 

Before  the  blowpipe  on  charcoal  it  g^ves  a  blue  tin, 
the  flame.  In  the  reducing  flame  melts  into  a  bead,  \ 
becomes  smaller  and  smaller,  and  at  last  leaves  nothim 
a  little  silver.  Round  the  assay  is  formed  a  metallic  sh 
ring  of  telluret  of  lead ;  at  a  little  farther  distance  a  broi 
yellow  matter,  which  tinges  flame  blue,  and  is  totally 
patcd  by  heat. 

Its  constituents  were 


Aienu. 

Silver, 

1'28     , 

.     009 

Lead, 

60-85     . 

.     4-69 

Telluriuin, 

38-37 

.     9-6 

100-50 
If  we  include  the  silver  with  the  lead,  it  is  obvious  tb; 
mineral  is  composed  of 

2  atoms  tellurium, 
1  atom  lead. 
It  is  therefore  a  bitelluret  of  lead,  obviously  in  a  stiti 
much  greater  purity  than  the  Nagyag  bitelluret. 

Sp.  8.  Chloride  of  Lead.* 
Cotiinnia  of  Monticelli,  cotunnite  of  Von  Kobell. 

'Tins  mineral  was  observed  by  Monticeili  and  G)rrll: 
the  crater  of  Mount  Vesuvius,  after  the  eruption  of  I82i 
was  accompanied  by  common  salt,  chloride  and  sulplot 
copper,  and  other  salts,  and  was  named  in  honour  of  ob 
the  medical  men  of  Naples. 

Colour  white.     In  acicular  cr}'stals. 

Is  slightly  scratched  by  the  nail. 

Lustre  adamantine,  inclining  occasionally  to  silky  or  pfl 

Specific  gravity  1'897. 

Fuses  very  easily  before  the  blowpipe,  colouring  the  i 
blue,  and  omitting  a  white  smoke  which  is  condensed  oi 
charcoal.     With  carbonate  of  soda  it  yields  globules  of  le 

It  dissolves  in  about  27  times  its  weight  of  cold  vatfr- 

Its  constituents,  according  to  the  analysis  of  Berxeliu^ 

*  Allaii'<«  Manual*  p.  34. 


CARBONATE  OF  LEAD. 


Chlorine,     25>48     .     5-CC 
Lead,  74-52     .     5-7 

100-00 
ibviously  a  simple  chloride  of  lead. 

Sp.  9.  Dichloride  of  Lead. 
Benelite. 
rare  mineral  lias  been  foand  in  the  Mendip  hills,  in 
tshire.     It  ia  there  found  in  crystalline  masses,  having 
and  radiated  structare  disposed  on  eartliy  black  ore 
mese. 

r  white,  with  a  yellowish  or  reddish  tinge. 
age  highly  perfect,  and  easily  obtained  parallel  to  the 
a  four-sided  prism  of  102°  27'. 
d  pearly  on  the  cleavage  &ces. 
less  2-5  to  3 ;  specific  gravity  7'0  to  7-]. 
pitates  slightly  before  the   blowpipe,  and  is  easily 
e  globule  presentinga  deeper  yellow  than  the  mineral, 
coal  it  is  reduced,  and  emit»  fames  of  muriatic  acid, 
with  peroxide  of  copper  and  bijjhosjihate  of  soda,  the 
;umes  an  intense  blue  colour. 
Dstitueats,  according  to  the  analysis  of  Berzelius,  are 

Lead,  83-2       .     6-4 

Chlorine,  13-77     .     3-2 

Carbonic  acid,  1-03 

Silica,     .  1-46 

Water,  0-54 

100-00 
obviously  a  compound  of  2  atoms  lead  and  1  atom 
or  it  is  a  dicliloride  of  lead.* 

2,  Simple  Oxygen  Salts. 

Sp.  1.   Carbonate  of  Lead. 

Wliilc  lead  ore.     Black  leid  ore.f 
(pecics,  next  to  galena,  is  the  moat  abundant  of  all  the 

ire  of  cuboDSte  of  lemd  and 
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ores  of  lead.  It  occurs  in  veins  and  beds  in  almost  e 
formationy  and  usually  accompanies  galena.  Beautifully  c 
tallized  specimens  are  found  in  Saxony,  and  at  Leadhills 
Wanlockhead,  in  Scotland. 

Colour  white,  passing  into  yellowish  grey,  smoke  gre; 
even  into  greyish  bUick.     Sometimes  tinged  green  or 

-    by  copper;  streak  white. 

/  /I      Massive,  granular,  or  even  in  j 

^  der.     The  primary  form  obtainec 

cleavage  is  a  right  rhombic  pri 


i. 


M  ,  Mon  M'  117^  18' 

It  occurs  in  tabular  crystal 
six-sided  prisms,  in  triangular  dod 
hedrons,  and  in  elongated  od 
drons. 

The  crystals  have  a  foliated  texture,  and  cleave  psn 
to  the  faces  of  the  primary  form,  and  in  the  direcdon  of 
shorter  diagonal  of  the  base  of  the  prism.  Cross  fiw 
small  conchoidal,  or  sometimes  small  gained,  uneven. 

Lustre  adamantine,  passing  into  resinous;  sooctii 
pearly. 

Transparent  to  translucent ;  rather  brittle. 
Hardness  3*25 ;  specific  gravity  from  6-465  to  6*4801 
Before  the  blowpipe  it  decrepitates,  and  changes  ill  mIi 
into  yellow  and  red.     If  properly  managed  it  yields  a  gM* 
of  metallic  load.     Reduced  to  powder  and  thrown  on  igA 
charcoal  it  yields  a  phosphorescent  light. 

Effervesces  in  dilute  nitric  acid,  and  is  easily  sdabk 
Its  constituents,  when  pure,  are 

Carbonic  acid,  16-418     .     2-75 

Protoxide  of  lead,    83*582     .   14 


100-000 
Or  it  is  a  simple  carbonate  of  lead.     I  analyzed  a  pure  o] 
tuilizcd  specimen,  and  found  the  constituents, 

Atoon. 

Carbonic  acid,  16-406     .     5-966 

Protoxide  of  lead,      8*534     .     5*966 
Water,  0-060 


100*000 


SULPHATE  1>F  LEAD,  ba'J 

Sp.  2.  Sulphate  of  Lead. 
Prismatic  lead  »|iiir—icnil  vitriol. 
lecies  is  much  less  abundant  than  the  preceding.  It 
in  lead  and  copper  veins  traversing  clay  slate  and 
e  slate,  particularly  in  t!i<;  upper  parts.  Fine  speci- 
ur  at  Leadhilb  and  Wanlockliead,  in  Parys  mine, 
ellanowetli,  in  Cornwall.  It  is  found  also  in  Ger- 
ain,  Siberia,  and  the  United  States  of  America. 

yellowish,   greyish    or    greenish    white,    and    also 

and  smoke  grey;  sometimes  tinged  faintly  green 
;  streak  white. 

e,  but  often  also  crystallized  in  the  form  of  rhombic 
th  dihedral  summits.     But  when  the  prism  is  short, 

assumes  the  aspect  of  an  octahedron.     The  struc- 
iated,  and  admits  of  mediani- 
an  parallel  to  the  faces  of  a 
nbic  prism. 

Mon  M' 103=  42' 

ts  primary  form. 

!condary  forms  a 

ing  the  angle  O,  the  edge  X, 

nal  edges  of  the  prism  by  plai 

o  much  in  size  as  to  obliterate  nearly  the  original 

le  prism. 

adamantine,  inclining  to  vitreous  or  resinous. 

arent  to  translucent ;  brittle. 

rss  2-75  ;  specific  gravity  from  6*259  to  6-298. 

itatesin  the  flame  of  a  candle,  and  frequently  assomes 

reddish  tinge  on  the  surface.     In  powder  it  fuses 
3  blowpipe  into  a  white  slag,  which  is  reduced  into 
^ad  by  the  addition  of  carbonate  of  soda, 
nstituents  of  this  species  are  as  follows : — 


!  produced 


acid. 

« 

• 

t 

t 

.t™ 

j, 

'24-H 

25-75 

26-0191 

25-655 

5- IS 

de 

of  lead, 

7  It 

70-50 

72-9146 

74-045 

5-88 

d^ 

of  iron. 

If 

0-1151 

— 

m 

- 

0-1654 



2-0|     2-2,5 

01242 

0-300 

98-8   98-50 

99-3384 

100-000 

i.BeitmgpJii.  Iti2.  fSlromej* 
analysis.  The  specimen  wa 
nily  |iurc. 


r,  HofTmann'a  Haudboch,  It.  1 ,  43. 
a  colourlecs  crystal  from  Lead- 


560  LEAD. 

It  is  obviously  a  compound  of 

1  atom  sulphuric  acid, 

1  atom  protoxide  of  lead. 
And  therefore  a  simple  sulphate  of  lead. 

Sp.  3.  Chromate  of  Lead. 
Red  lead  ore. 

This  mineral  was  first  found  in  the  mines  of  Bereaoi^  n 

Ekateringberg,  in  Siberia,  in  a  vein  traversing  g^eis  i 

mica  slate.     It  is  now  very  scarce  in  this  first  locality,  bst 

been  more  recently  found  in  Sahara,  or  Villa  Rica,  in  Bn 

Colour  various  shades  of  hyacinth  red ;  streak  orange  ycDi 

Occurs  both  massive  and  crystillfa 
The  primary  form  is  an  obHqae  rka 
^    :  ^>  prism. 

i  :,        "   !  M  on  M'  93*^  SC 

i      ''  M'  P  on  M  or  M'  99»  W 

.    ,       For  the  fullest  account  of  the  iCC0 
.      ^  ary  forms  of  this  mineral,  the  mfa 
referred  to  M.  Soret,  who  has  giva 
description  and  figure  of  each  modification.     See  Amibi 
Mines,  iii.  479,  and  v.  281. 

Structure  foliated ;   cross  fracture  uneven,  or  snaD  M 
choidal. 

Lustre  adamantine. 

Translucent,  sometimes  only  on  the  edges;  sectiie. 
Hardness  2*75 ;  specific  gravity,  by  my  trial,  GKNNl 
Before  the  blowpipe  it  becomes  black,  and  dcucjiiut'* 
quickly  heated.     It  may  be  melted,  however,  into  a  tUtf 
slag,  containing  globules  of  metallic  lead.     Gives  i  gK* 
colour  to  borax. 

Dissolves   without  effervescence   in   nitric  acid,  MhH 
yellow. 

When  pure,  the  constituents  of  this  mineral  are 


Chromic  acid,  .         31*71     .     4*88 

Protoxide  of  lead,      .         68-29     •     4 


100*00 


Or, 

1  atom  chromic  acid, 
1  atom  protoxide  of  lead. 

It  is  therefore  a  simple  chromate  of  lead. 


TUNG8TATE  OF  LEAD.  5fil 

Sp.  4.  Mdmwckroile. 

SubaeBqmchroin  ate  oi' lead. 
This  mineral  occurs  in  veins  in  a  limesEone  rock  at  Bere- 
sk,  in  the  Ural,  along  with  chromate  of  lead,  vauqueliiiite, 
Mphate  of  lead,  a  galena  and  quartz.     It  was  first  described, 
med  and  analyzed,  by  M.  Heriiiaiiii.* 
Colour  between  cochineal  red  and  hyacinth  red  ;  by  expo- 
-e  to  the  air  it  becomes  lemon  yellow ;  powder  tile  red. 
Massive ;  but  more  commonly  crystallized  in  rhombic  prisms 
tb  two  of  the  opposite  foces  inuch  larger  than  the  others, 
•ing  the  crystal  Uie  aspect  of  a  table.     The  crystals  are 
all,  and  interwoven  together  like  a  net. 
Lustre  resinous,  glimmering. 
Translucent  on  the  edges,  almost  opaque. 
Very  soft;  slightly  brittle;  easily  reduced  to  powder. 
Specific  gravity  5*75. 

When  heated  it  hardly  gives  out  a  trace  of  water.  Its 
onr  becomes  darker,  but  resumes  its  original  appearance 
i«ti  the  mineral  cook. 

Before  the  blowpipe  on  charcoal,  It  cracks  but  does  not  fly 
.  It  then  fuses  readily  into  a  dark  mass,  which  on  cooling 
<ume3  a  crystallized  appearance.  In  the  reducing  flame 
id  is  sublimed,  and  oxide  of  chromium  and  gnuns  of  lead 
i  left  on  the  charcoal.  Fused  with  the  fluxes  it  gives  a 
3en  coloured  bead. 
Its  constituents  are 

Chromic  acid,  .         S3-31     .     3-58     .     1 

Protoxide  of  lead,     .  76-69     .     5-47     .     1-52 

100-00 
These  numbers  correspond  with 

I  atom  chromic  acid, 

I I  atom  protoxide  of  lead. 
It  is  therefore  a  subsesquichromate  of  lead. 

Sp.  5.  Tungatate  of  Lead. 
This  mineral  occurs  at  Zinnwald,  in  Saxony,  and  was  first 
ejected  to  a  chemical  examination  by  Breithaupt  and  Lam- 
dius. 
Colour  yellowish  grey. 

*  Pi^gendorfs  ADDBlen,  ssTiii,  162. 
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Usually  crystallized,  and  the  primary  form  appears 

an  octahedron  with  a  square 
The  figure  in  the  margin  was 
by  Mr.  Levy,  as  representing  a 
tal  in  possession  of  Mr.  Turner.* 
following  are  his  measurements : 
b<  on  b>     99''  43^ 


a  on  a' 
b|  on  b^ 


106  47 
92   46 

131  30 
65 


b>  on  b' 
a*  on  a* 

b^  on  b^  154   36 
m  on  b  ^    1 55   45 
m  on  a^    126   37 
m  on  b|    167 
In  some  crystals  the  planes  1^ 
wanting,  while  others  are  compos 
this  modification  alone.     The  crystals  of  this  mineial  h 
striking  analogy  to,  or  almost  agree  with  those  of  molji 
lead. 
Lustre  resinous ;  faintly  translucent. 
Hardness  3 ;  specific  gravity  8*000. 
Before  the  blowpipe  it  melts  and  gives  out  vapours  of  I 
leaving  a  crystalline  globule  of  a  dark  colour  and  actt 
aspect,  which  yields  a  pale  grey  powder.     When  the  Itti 
been  driven  off,  the  assay  yields  with  borax  a  yellov  gkb 
transparent,  and  becoming  dark  red  on   cooling;  simI  ^ 
biphosphate  of  soda,  at  a  certain  saturation,  in  the  nb 
flame,  a  blue  globule. 

I  am  not  aware  that  this  mineral  has  been  regahrlf  i 
lyzed.  From  Berzelius'  formula,  it  would  seem  to  be  itt 
stjite  of  lead,  composed  of 

1  atom  tungstic  acid,  .         15*5 

1  atom  protoxide  of  lead,    .  14 


29-5 


Sp.  6.  Molyhdait  oj  Lead. 

Yellow  lead  ore. 
This  species  was  first  noticed  by  Jacquin  in  1781.  ^ 
i»eciirK  in  many  of  the  load  mines  of  Carinthia,  and  Eb** 


AiinriU  nt'  lMril(»s(»|>liy  (*2d  seiii'*).  xii.  364. 


MOI.YBDATK  < 


/ 


me  at  Annaberg  in  Austria,  ft  has  lieeii  observed 
>per  Hungary,  in  Pennsylvania  and  Maasachusettg, 
a  in  Mexico,  and  also  at  Mendip  in  Somersetshire. 

wax-yellow,  passing  into  siskin  green  and  olive 
30  into  orange-yellow,  yellowish-grey,  and  greyish- 
■eak  white, 

!   and   crystallized.       The   pri- 
I  is  an  octahedron  with  a  square 
P  on  P'     99'  46* 
Pon  P-  1310  15' 
Ts   crystallized   in  Battisb   and  , 
bedrons,  variously  modified,  in  ^ 
)proacbing  to  cubes,  in  tables, 
ir,  six,  and  eight-sided  prisms, 
I  by  foil  resided  pyramids, 
re  lamellar ;  cleaves  parallel  to  \/ 

f  the  primary  form.     Fracture  imperfect  conchoidal. 
nsparent  to  translucent  on  the  edges;  brittle. 
iS  2-75;   specific  gravity,   according  to   Hatcbett, 
[aid in ger  states  it  6*760. 

:be  blowpipe  it  decrepitates  briskly  and  assumes  a 
)iir,  which,  however,  again  disappears, 
pon'charcoal,  it  melts  and  is  absorbed  by  it,  leaving 
le  reduced  globules  of  metallic  lead.     With  borax, 
erior  flume,  fuses  readily  into  an  ^most  colourless 

the  interior  flame  we  obtain  a  transparent  glass, 
cooling,  becomes  all  at  once  dark  and  opaque.  With 
e  of  soda  fuses  readily.     When  the  proportion  of 

of  lead  is  small,  the  glass  is  green ;  when  the 

greater,  the  glass  is  black  and  opaque.    Fuses  with 
of  soda ;  a  portion  of  the  mass  is  absorbed  by  the 
nd  reduced  lead  remains. 
istituents  of  this  mineral  are 


, 

t 

t 

At«U. 

hdic  aciil, 

^xideofltiid, 
0  of  iron, 

34-25 
64-42 

37-00 
38-40 
3-08 
0-28 

40-5 
58-0 

4-11 
4-17 

98-67 

98-76 

98-5 

I,  Beitni^,  ii,  275.        t  Hatehntl.  Phil.  Trans.  I7M.  p.  323. 
Stiiweietrer'"  ,Ialirl)uch.  vii.  71.     I  have  corrected  hia  eatimate 

uil  I'roHi  tl»^  tliloriJo. 
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The  atomic  numbers,  deduced  from  Hatdiett's  analysis, 
show  evidently  that  the  mineral  is  composed  of 

1  atom  molybdic  acid, 

1  atom  protoxide  of  lead. 
Or  it  is  a  simple  molybdate  of  lead. 

Sp.  7.   Trismolybdate  of  Lead. 

This  mineral  was  first  noticed  by  M.  Boussingault,  who 
observed  it  in  the  Paramo-Rica,  near  Pamplona  in  Sontb 
America.  He  has  published  an  imperfect  description  and 
analysis  of  it.* 

It  occurs  in  small  concretions.  Its  colour  is  greenish-yellow, 
and  its  specific  gravity  6*00. 

Before  the  blowpipe  on  charcoal  it  melts  easily  into  a 
globule  of  a  dark  colour  ;  when  a  little  carbonate  of  soda  is 
added  we  easily  obtain  a  button  of  reduced  lead ;  while,  at 
the  same  time,  an  infusible  scoria  is  formed.  When  a  new 
dose  of  soda  is  added,  the  scoria  is  imbibed  into  the  charcoal, 
and  by  grinding  and  washing,  a  grey  metallic  powder  is  ob- 
tained, having  the  aspect  of  molybdenum. 

Its  constituents,  by  Boussingault's  analysis,  are 

AtOOM. 

Protoxide  of  lead,  73-8  .  5*27 

Molybdic  acid,  10-0  .  Ml 

Carbonic  acid,  2'9  .  1*05 

Muriatic  acid,  1-3  .  0*28 

Phosphoric  acid,  1-3  .  0-28 

Chromic  acid,  1-2  .  0*18 

Oxide  of  iron,  1-7  .  0*34 

Alumina,            .  2-2  .  0-97 

Quartz,              .  3*7 


98-1 
If  we  suppose  all  the  acids  to  have  been  in  combioatioD 
with  oxide  of  lead.  It  is  obvious  that  as  the  other  acids 
amount  to  1*79  atoms,  1*79  atoms  must  be  subtracted  from 
the  oxide  of  lead.  There  remain  3*48  to  unite  with  Ml 
atoms  of  molybdic  acid.     This  is  very  nearly 

3  atoms  protoxide  of  lead, 
1  atom  molybdic  acid. 
The  mineral  therefore  must  be  a  trismolybdate  of  lead. 

*  Ann.  de  Chlm.  et  de  Pbys.  xlr.  325. 


OXIDO-CHLORIDE  OF  LEAD.  565 

3.  Double  Oxygen  Sails, 

Sp.  1.  Oxido-CAloride  of  Lead. 

erto  this  mineral  has  been  observed  only  in  a  single 
m  in  possession  of  the  Stockholm  Academy,  which  was 
d  and  described  by  Berzelius.*  It  was  ticketed  kad 
om  Mendip,  near  Churchill  in  Somersetshire.  It  was 
carbonate  of  lead,  but  it  contained  two  portions  of  a 
;r  colour  than  the  rest,  which  attracted  the  peculiar 
n  of  Berzelius.  One  of  these  being  examined  by  the 
,  proved  to  be  molybdate  of  lead.  The  other  portion 
ited  the  present  species, 
ur  straw-yellow. 

y  frangible,  and  cleaves  with  a  foliated  texture.     The 
e  planes  meet  under  an  angle  of  between   102^  and 

re  the  blowpipe  it  decrepitates  slightly,  and  is  easily 

The  fused  globule,  when  cold,  has  a  deeper  yellow 

han  the  original  mineral.     On  charcoal  it  is  reduced 

llic  lead,  and  at  the  same  time  emits  fumes  of  muriatic 

;e  nitric  acid  dissolves  it  with  slight  effervescence,  and 
al  fragments,  taken  from  different  parts  of  the  speci- 
t  thrown  into  the  acid  at  once,  the  effervescence  occa- 
)y  them  may  be  observed  to  be  different, 
constituents  of  this  mineral  are     Atomt. 

Chlorine,  8-45     .      1-87 

Carbonic  acid,   1-03     .     0-03 

Lead,     .         83-667  .     6-43 

Silica,  1*46 

Water,  0-54 


95-147 
[carbonic  acid  was  owing  to  the  admixture  of  carbonate 
;  subtracting  0*03  atom  of  lead  for  this,  there  remain 
ns,  1*87  of  which  must  have  been  in  combination  with 
,  constituting  chloride  of  lead.  There  remain  4*53 
f  lead,  whicli  in  the  mineral  must  have  been  in  the 
protoxide,  as  was  the  case  also  with  the  lead  combined 
)  carbonic  acid.  But  4*56  atoms  of  lead  require  4*56 
to  convert  them  to  protoxide.  Adding  this  to  the 
obtained  by  analysis,  it  raises  the  amount  to  99*707. 

•   KoM-,  Vv't.  Aoiul.  Hand].,  1823,  p.  184. 
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The  mineral  then  is  a  compound  of 

1*87  atoms  chloride  of  lead, 
4*53  atoms  oxide  of  lead. 

These  numbers  approach 

3  atoms  chloride      1    ^ 
7  atoms  protoxide    5 


lead. 


Sp.  2.  Cupreous  Sulphate  of  Lead. 

This  mineral  has  hitherto  been  found  only  at  Leadhills.  It 
was  first  analyzed  and  described  by  Mr.  Brooke.*  Sowerby 
had  noticed  it  in  his  British  Mineralogy  (Vol.  3d,  p*  5,)  under 
the  name  of  blue  carbonate  of  copper. 

The  colour  resembles  that  of  the  brightest  specimens  of 
blue  carbonate  of  copper. 

Found  only  in  crystals  similar  to  the  figure  in  the  maigin. 
It  cleaves  easily  parallel  to  the  faces  M  and  T. 

M  on  T  102^  45^ 
Hence  the  primary  form  is  pio- 
X     bably  a  right  oblique  prism,  with 
..^'  the  above  angle. 

The  following  are  Mr.  Brooke's 
measurements  of  the  inclination  of 
the  faces : 

M  on  b'  104**  50' 
"  c   120  80 
P     90 
Ton  a    161    30 
M'onb  104   50 
'  T  102   45 

P  on  a  or  a'     90 
Ebirdness  3 ;  specific  gravity,  as  determined  by  Mr.  Brooket 
5*3,  but  the  specimen  was  not  quite  free  from  carbonate  of  leoil 
and  cupreous  sulphato-carbonate  of  lead. 

Its  constituents,  as  determined  by  Brooke,  are 

Sulphate  of  lead,      75*4     .     3*94     .     1*09 
Oxide  of  copper,       18*0     .3*6       .1 
Moisture,  4*7     .     4-17     .      M5 
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These  numbers  approach  nearly  to 

1  atom  sulphate  of  lead, 
1  atom  oxide  of  copper, 
1  atom  water. 
The  water  and  oxide  of  copper  (as  is  evident  from  the 
?o    jr  of  the  mineral)  are  united  t<^ther,  constituting  hydrate 
copper.     Hence  the  constitution  of  the  mineral  is 
1  atom  hydrate  of  copper, 
1  atom  sulphate  of  lead, 

Sp.  3.  SulphaiO'Carbonate  of  Lead. 

This  mineral  has  hitherto  been  found  only  at  LfCadhills. 
It  was  first  noticed  by  Bournon,  as  a  variety  of  carbonate  of 
lead.  Mr.  Brooke  analyzed  it,  and  published  a  description  of 
it  in  1820.'' 

Colour  greenish-white  or  yellowish-white,  sometimes  inclin- 
big  to  grey  ;  streak  white. 

The  crystals  are  usually  oblique-angled  four-sided  prisms, 
with  curved  faces  terminated  by  two  planes,  set  obliquely 
on  the  obtuse  edge^  of  the  prism,  but  producing  a  hori- 
lontal  edge  with  euch  other.  They  admit  of  cleavage 
Tery  readily,  parallel  to  a  plane  which  replaces  obliquely 
their  acute  lateral  edges.  There  are  two  less  perfect  cleav- 
ages intersecting  the  former,  at  angles  of  120®  45*,  (ac- 
cording to  Brooke,)  and  88**  45',  (accord- 
ing to  Haidinger).  We  may  therefore 
consider  the  primary  form  as  a  doubly 
oblique  prism. 

M  on  T  120**  45' 
P  on  M    88    45 

The   laminae  resulting  from  cleavage 
are  flexible. 

Lustre  adamantine,  inclining  to  resin- 
ous, pearly  upon  the  perfect  cleavage  surface. 

Translucent;  sectile. 

Hardness  2  to  2*5 :  specific  gravity,  as  determined  by 
Brooke,  6-8  to  70. 

Effervesces  very  slightly  when  put  into  nitric  acid,  and 
leaves  u  quantity  of  sulphate  of  lead  undissolved. 

Its  constituents,  as  determined  by  Brooke,  are  as  follows: 

'    i-  iin.  riiil.  Jour.  lii.  1 17. 
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Carbouate  of  lead,      46*9 
Sulphate  of  lead,        53*1 

loo" 


2-8 
2-8 


These  numbers  obviously  correspond  with 

1  atom  carbonate  of  lead, 
1  atom  sulphate  of  lead, 
which,   of  course,  constitute   the   component  parts  of 
mineral. 

Sp.  4.  Sulphaio^TricariHmaie  of  Lead, 

This  species,  which  has  been  met  with  only  at  LeiA 
had  been  noticed  by  Boumon,  under  the  name  of  rJkwioi 
carbonate  of  lead.  He  says  that  it  dissolves  more  renQi 
nitric  acid,  and  with  a  greater  effervescence  than  cou 
carbonate  of  lead.  It  was  first  analyzed  and  described  bj 
Brooke.* 

It  occurs  both  in  rhomboids  and  in  prismatic  crystals, 
colour  of  the  rhomboids  is  pale  greenish,  or  yellownli 
brownish,  but  when  very  minute  they  are  colourless  and  tn 
parent.     The  prismatic  varieties  are  colourless,  or  of  mi 
shades  of  pale  yellow. 

The  primary  form  of  the  crystal  iic 
sidered  to  be  an  acute  rhomboid. 
*  P  on  P  72*30' 

Of  course   the  supplementary  tfgjt 

-;  107*»30'. 

/   '' "  The  six-sided  prism  is  prodoeel 

-  faces  replacing  all  the  lateral  aogki 

the  rhomboid.     It  is  also  subject  to  modifications,  prodic 

tliree  or  four  varieties  of  more  obtuse  rhomboids. 

The  natural  planes,  except  in  very  minute  crystilii 
more  or  less  rounded. 

Hardness  2*5 ;  specific  gravity,  as  determined  by  Bni 
from  6-3  to  6*5. 

Its  constituents  are  as  follows : 


Carbonate  of  liino, 
Sulphate  of  load, 


• 

t 

MCM. 

72-5 
27-5 

100 

72-7 
27^ 

72-6 
27-4 

100 

1-44  !I 


•  i:<lin.  Phil.  Jour.  iii.  118.  t  Brooke.  2* 

t  Stroiiicyer.  Annals  uf  Philosophy  (Bccond  ieiie9)i  s.  S9S. 


CHLORO-CARBONATE  OF  LEAD. 


569 


nstitution  is  obviously 

3  atoms  carbonate  of  lead, 

1  atom  sulphate  of  lead, 
the  reason  of  the  name  given  to  this  mineral  by  Mr. 


Sp.  5.  Chhro-Carbonate  of  Lead. 
Mureo-carbonate  of  lead — corneous  lead. 

e  mineral  has  been  met  with  at  Hausbaden,  near 
ler  in  Germany ;  in  Cromford  level  near  Matlodc, 
re;  at  Southampton,  Massachusetts,  and  I  have  a 
from  Alston  Moor,  in  Cumberland. 
white,  and  pale  tints  of  grey,  yellow  and  green ; 
it  yellow ;  streak  white. 
>een  observed  only  in  crystals, 
aary  figure  is  a  rectangular 
ism.  The  figure  in  the  margin 
crystal  in  the  British  Musenm. 

M  on  M    90** 

M  on  d    135 
adamantine, 
arent    to    translucent;    rather 

»ss    2'75;    specific  gravity,  as 
k1  by  Chenevix,  6*056. 

analyzed  by  Klaproth  and  Chenevix  with  nearly 
result.  Klaproth's  analysis,*  when  corrected  by  the 
n  of  the  atomic  numbers,  is 


Chlorine, 

13-56     . 

,     3-01 

Carbonic  acid. 

8-51     . 

3-09 

Lead, 

39-17     . 

,     3-01 

Protoxide  of  lead, 

43-32 

.    8-09 

104.-56 
:ccss  is  owing  to  a  slight  overrating  of  the  oxide  of 
consequently  also  of  the  carbonic  acid.     If  we  allow 
(cess,  it  is  obvious  that  the  constitution  of  the  mine- 

1  atom  chloride  of  lead, 
I  atom  carbonate  of  lead. 


*   Hcitraifc,  iii.  141. 
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Sp.  6.  Phosphate  qfLead. 

Pulychronic»  pyromoqihitc,  traublenlilei,  brown  lead  oro,  green  lei 

This  mineral  occurs  chiefly  in  veins,  and  accompanies 
other  ores  of  lead.  Fine  specimens  of  it  occur  at  Leac 
and  Wanlockhead,  at  Poullaouen  and  Huel  Goet,  in  Bria 
at  Zschopau  and  other  places  in  Saxony,  in  the  Hartz, 
hernia  and  Hungary. 

Colour  generally  green,  yellow  or  brown,  each  of  se^ 
shades,  llie  fine  orange-yellow  crystals  found  at  LeadI 
contain  chromate  of  lead,  to  which  they  owe  their  ool 
streak  white,  sometimes  inclining  to  yellow. 

Occurs  massive,  and  frequently  crystallized  in  regvkri 
sided  prisms.  The  prisms  not  unfrequently  terminate  ii  t 
sided  pyramids ;  and  the  edges  of  the  prism  are  often  re|ih 
by  tangent  planes.  The  angle  which  the  lateral  fiioe  of 
prism  makes  with  the  corresponding  foce  of  the  pynuni^ 
131°  45'. 

Fracture  imperfect  conchoidal,  uneven. 

From  semitransparent  to  translucent  on  the  edges. 

Lustre  resinous;  brittle. 

Hardness  2*75;  specific  gravity,  by  my  trials,  variei  fr 
6-5781  to  6-915. 

Before  the  blowpipe  it  melts  by  itself  upon  charooili  i 
tlie  bead  on  cooling  assumes  a  polyhedral  form  and  i  d 
colour.  In  the  reducing  flame  the  globule  becomes  kU 
At  the  moment  of  crystallization  it  becomes  luminous  aid  > 
faces  become  larger. 

It  dissolves  without  difficulty  in  hot  nitric  acid. 

We  have  numerous  analyses  of  this  mineral,  wkickiti 
be  proper  to  state,  that  the  reader  may  be  able  taji' 
accurately  of  its  constitution. 

Klaproth*  analyzed  four  specimens,  and  obtuned  tk  f 
lowing  results : 


Protoxido  of  lead. 
Phosphoric  acid, 
Muriatic  acid, 
Peroxide  of  iron. 


78*58 

19-73 

1-65 


99-96 


78*40 

18-87 

1-70 

O-IO 


77-1 
19H) 
1-54 
O-I 


98*57 


97-74 


18 

i«: 


9Hti 


*  HcitRi^o,  iii.  ]4(i.  Tho  first  spcdmen  was  brown  phoqikV^ 
Hurl  (iin'i ;  the  MHMiiid,  siskin  •rrecii  {ihosphate  firom  Z«cbopaa;  l^* 
^r:L<H-<rrr<>n  |)lio>phat('  iVoiii  Horts:;ruiid  ;  the  fourth  wan  yello* 
fnun  W.iiilniklirad.  huvin<r  .»  >ptTifif  srravity  of  6'5«>U. 


[Charles  Kersten,  of  Freyberg,  analyzed  a  number  of 
coloured  phosphates  of  lead  from  various  localities,* 
lowing  are  the  results  which  he  obtained : 


;|  ; 

1 

i 

1 

n 

otXauS, 

78'I7|   7S-a3n 
a-ooj     2  ■110 
10-3^   IB-EW 

81 '390 

1-900 
tli-331 

ej-460 
I'OBB 
16-264 

BS-oe.^ 

0-3211 
1-990 

la-fitn 

SS-SOI 
T-BSB 

15-710 

83-290 
7-980 
IS-TJI 

100     |ioo 

100 

.00      |ioo      lioo      \m      1 

following  table  exhibits  the  atomic  proportions  deduced 
ese  analyses : 

A^                                                1 

^ 

3 

4 

-■i 

« 

7 

u  of  toj 

ne,      . 

Iioricaci 

i 

5-15 
1-93 
0-44 

i-3 

5.11 
1-00 
0-47 
4-07 

5-80 
012 
0-42 

3-63 

5-81 

0-oy 

0-43 
3-6. 

5-86 
0-09 
044 
3-46 

5-88 

0-44 
3-49 

5-88 

0-44 
3-48 

obvious  tliat  there  is  a  slight  error  in  the  estimate  of 
osphoric  acid.  It  was  determined  by  deducting  the 
onstituents  from  the  quantity  analyzed,  and  considering 
iciency  as  phosphoric  acid.  But  a  portion  of  the  lead 
mineral  was  in  the  metallic  state,  being  combined  with 
e.  This  quantity  was  about  0-44  atom,  or  6-16  grains 
oxide,  equivalent  to  5-72  grains  of  metallic  lead.  The 
ice  0*44  ought  to  liave  been  added  to  the  phosphoric 

c  calamine  the  first  of  Kersten's  analyses,  we  shall  find 
lysphserite  consisted  of 


1.  de  Chiin.  ct  de  Phys.  ihiii.  157. 

i  poly^phiEritc  of  BrcithaupC.     FouDd  in  the  mine  Sonnenwiibel, 

'ybei^,  in  small  spheres  of  a.  brown  colour,  and  a  apedfie  gnn^ 

m  Mies,  in  Bohemia.      In  small  brawn  BphericleB,  having  a  speofic 

)f  6-444. 

)  from  Mies,  crystallized,  and  having  a  specific  gravity  of  fl'BSS. 

m  Itlc>ysUdt,  in  Bohemia.     Colour  brown,  in  fine  cryirtali ;  ipecific 

7-009. 

□1  England,  in  small  brown  coloured  crystals. 

Dill  r<'ullaouen.  in  brown  coloured  sU-sidcd  prisma  ;  tpcuiflc  gravity 


Isn  I'r 


amorphou 


Specific  gravity  7050. 
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0*44  atom  chloride  of  lead, 
4*7 1  atom  oxide  of  lead, 
1-83  lime, 

6*54  atoms  of  bases, 
4*3    atoms  phosphoric  acid. 
Now  G*54  is  to  4*3  almost  exactly  as  1-5  to  I.     The  n 
ral  then  is  composed  (abstracting  the  chloride)  of  subfe 
phosphates.     The  constitution  seems  to  be 

1  atom  chloride  of  lead, 
4  atoms  subsesquiphosphate  of  lime, 
1 1  atoms  subsesquiphosphate  of  lead. 
A  similar  analysis  of  the  other  analyses  would  leadi» 
same  result.     For  example,  the  6th  analysis  shows  uf  tht 
Poullaouen  phosphate  consists  of 

0*44  atom  chloride  of  lead, 
5*44  atoms  oxide  of  lead, 
3*49  atoms  phosphoric  acid. 
5*44  is  to  3-49  as  1*55  to  1.     Hence  the  mineral  if  ol 
ously  composed  of 

1  atom  chloride  of  lead, 
8  atoms  subsesquiphosphate  of  lead. 
The  variation  in  tlie  quantity  of  lime  shows  that  il  ii 
chemically  combined     But  as  apatite  and  phosphate  d  \ 
have  the  same  crystalline  form,  we  need  not  be  surpmedl 
one  should  be  occasionally  substituted  for  the  other. 

The  following  table  shows  the  result  of  several  analjM 
this  mineral,  made  partly  by  myself  and  partly  by  Mr.  Bbl 
in  my  laboratory.  I  have  added  an  analysis  of  WoUcr,t 
another  of  Berthier,  to  the  table. 


Chlorine, 

L<'a(l, 
I   IMioHiitioric  nriil, 
I   Protoxido  of  load,   . 
j  Protoxide  of  iron,  . 

Silica, 

Moi?<ture, 


*J-81 

8*11 

17-93 

7001 

0'iN)| 


«-7m 

7-860 
17-400 


♦ 


6ti-<»S7o4|37 


1-76 


I -00    2-00 


2-7 

7-8 
16«5 


I 


I 


MOO 


2-656 

7<668 

l7-4iD0 

69-690 

2HM8 


IHXM)     0-600 


S4SI 
7«4 
l7-«» 
7f<66b 
0-7SO 
OHMO 
O400 


74«li1 


IOO-7(i  98-3S6  99-805  I00<»5    100-791  '  lOTflt  M 


*  The  specimen  was  from  Wicklow,  light  grais-green»  in  ili  riiW  |ff 
JSj»mfic  pravitv  6'GJ09. 

f  From  Lru(il)ilis,  quite  similar  to  the  preceding.    Specific  gran^i^ 

X  From  Leadhills,  yollow,  in  six-sided  prisibs.    Specific  grantr  f^ 

§  From  Leudliillii,  olive  green,  mafsive,  but  eihihiting  i«peifeetgH 
prisms.     Spccilic  ijnivity  6'631. 

11  From  Poiillaoiicii,  brown,  in  Uigc  six-sided  priNU.     Sp.  gr.  *^1 

i;  Wiihler,  Pofrjrcndorrs  Annalen,  iv.  162. 

••  IJi'rthirr.  Ann.  dcs  Mines  vii.  I3'J.     Tbc  inea  »«  fro«  t"k 

'rite.     No  do»iri|»ti(>n  is  pivcn. 
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It  is  obvious  enough  that  these  analyses  lead  to  the  same 
conclusion.  All  the  phosphates  of  lead  are  composed  of 
chloride  of  lead,  and  subsesquiphosphate  of  lead  united  together 
in  various  proportions.  But  usually  between  1  atom  chloride 
and  6  to  8  sesquiphosphate  of  lead. 

Sp.  7.  Vanadiate  of  Lead, 

This  mineral  was  first  observed  at  Zimapan,  in  Mexico,  and 
an  analysis  of  it  was  made  by  M.  Del  Rio,  in  1804,  who 
announced  the  existence  of  a  new  metal  in  it ;  but  the  analysis 
being  repeated  by  Collet  Descotils,  in  1805,  he  assured  the 
public  that  the  supposed  new  metal  was  nothing  but  chromic 
acid«  Some  years  ago  Mr.  Johnston  observed  the  same 
■lineral  at  Wanlockhead;  and  I  have  specimens  which  I 
received  from  Mr.  Doran,  an  Irish  mineral  dealer,  who  assured 
me  that  he  picked  them  up  in  an  old  abandoned  lead  mine  in 
the  County  of  Wicklow,  in  Ireland. 

Colour  light  brownish-yellow. 

Streak  white. 

Usually  in  small  spheres,  interspersed  through  massive 
phosphate  and  arseniate  of  lead.  Sometimes  crystallized,  and 
the  crystals  are  regular  six-sided  prisms.  I  have  not  observed 
toy  modifications  in  the  few  crystals  in  my  possession. 

Opaque,  or  only  slightly  translucent  on  the  edges  ;  brittle. 

Fracture  even  or  flat  conchoidal. 

Lustre  resinous. 

Hardness  2*75 ;  specific  gravity  6*663. 

Before  the  blowpipe  on  charcoal  fuses  with  a  good  deal  of 
frothing  into  a  bead,  which  exactly  resembles  the  original 
asHiy.  When  the  fusion  is  continued,  the  matter  spreads  on 
the  charcoal,  and  assumes  at  last  the  appearance  of  a  black 
looria.  When  carbonate  of  soda  is  added  and  the  blast  con- 
tinued, globules  of  metallic  lead  are  obtained,  and  a  black 
icoriacious-Iooking  matter  continues.  With  borax  it  fuses 
into  a  bead  transparent  and  red  while  in  fusion,  but  on  cooling 
it  becomes  suddenly  opaque,  and  deep  blue,  if  the  proportion 
of  vanadiate  be  considerable,  but  emerald  g^reen  if  it  be  small. 
When  mixed  in  small  proportion  with  biphosphate  of  soda,  it 
melts  into  a  beautiful  emerald  green  transparent  glass. 

Its  constituents,  determined  by  the  analysis  of  Dr.  R.  D. 
Thomson,  in  my  laboratory,  are 
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Chlorine,  2-446  .  0-64 

Lead,  7-063  .  0-54 

Protoxide  of  lead,  66-826  .  4-74    .     I 

Vaiiadic  acid,  .  23-486  .  7-48     .     1 

Peroxide  of  iron  and  silica,        0- 163 


99-434 


'Jliis  is  equivalent  to 

]  atom  chloride  of  lead, 

9  atoms  sesquivanadiate  of  lead. 


x 


Sp.  8.  Arseniate  oj 

This  mineral  has  been  g^enerally  confounded  by  nunei 
gists  with  phosphate  of  lead.  This  is  even  done  by  Mok 
his  Mineralogy,  though  he  is  aware  of  the  difference  h 
constitution  of  the  two  minerals.  Fine  specimens  of  ito 
at  Hucl  Unity,  near  Redruth  in  Cornwall,  and  in  ki 
others  of  the  Cornish  mines.  It  is  found  also  at  Beenb 
in  Devonshire. 

Colour  pale  yellow,  passing  into  hair  brown. 

It  occurs  mamillary  and  conpic^ 
generally  crystallized  in  regular  iii4 

f  _^ \  .--'-^    prisms,  either  perfect,  or  baring  the 

minal  edges  replaced. 

M  on  M'  12»» 
^'      i   «'  P  on  M  go*" 

M  on  e  130^ 
Texture  foliated.     It  deam  f« 
to  the  faces  of  the  regular  siz-sidedp 

Lustre  resinous ;  sectile. 

Usually  translucent  Said  also  to  occur  traiu|ifl<rt ' 
then  it  is  harder. 

Hardness  2*75 ;  specific  grarity,  as  determined  by  Gn| 
6-41. 

Before  the  blowpipe  in  a  gold  spoon  it  melts  inftosh* 
isli  yellow  mass,  which  on  cooling  does  not  aan^ ' 
angular  form.  On  charcoal  it  gives  oat  arsenical  npi" 
abundance,  and  a  globule  of  metallic  lead  is  obluned. 

Dissolves  easily  in  nitric  acid,  especially  when 

heat. 
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It9  constituents,  determined  by  Wbler,*  are 


Atom*. 


Chlorine, 

2-56     , 

.     0-56     , 

.     015 

Lead, 

7-39     . 

.     0-56     . 

.     0-15 

Arsenic  acid, 

21-09     . 

.     2-9 

.     0*9 

Phosphoric  acid. 

1-32     , 

.     0-29     , 

0*09 

Protoxide  of  lead, 

67-64     , 

.     4-83     . 

.     1-6 

100-00 
Including  the  phosphoric  acid  with  the  arsenic,  it  is  obvi- 
ously a  subsesquiarseniate  of  lead,  composed  of 

1  atom  arsenic  acid, 
1^  atom  oxide  of  lead. 
And  this  subsesquiarseniate  is  united  with  chloride  of  lead  in 
the  proportion  of 

7  atoms  subsesquiarseniate  of  lead, 
1  atom  chloride  of  lead. 

Sp.  9.  Cvpreo-Chromale  of  Lead. 

Vauquelinite. 

This  mineral  was  observed  by  Berzelius  accompanying  the 
Siberian  chroma te  of  lead.f 

Colour  dark  green,  approaching  olive  green  ;  powder  and 
itreak  siskin  green. 

It  occurs  both  massive  and  crystallized.  The  crystals  are 
BO  small  that  their  form  cannot  be  recognised  by  the  naked 
eye.  When  viewed  with  a  glass  they  appear  to  be  rbomboiiii, 
laving  nearly  the  same  angles  as  chabasite ;  sur&ee  ^i  tbt 
crystals  specular  splendent ;  streaked  in  tlie  directioo  of  the 
shorter  diameter. 

Soft  enough  to  be  f^cratched  by  the  nail* 

Fracture  partly  compact  and  having  little  ImUttf  Of  4uU ', 
partly  earthy.  Id  the  first  case  tlM*  eoiour  of  (Im;  ffmUU0  is 
grey  green,  in  the  second  pistachio  green. 

Before  the  blom-pipe  per  t^  sw«fllii  a  liui*',  mid  is^iiM  wUit 
much  frothing  into  a  dark  grey  liead,  havii^  ih4t  mufiMilu'  i^^^', 
round  which  globuleh  of  Ui^'talJic  Ur^  un^y  b**  ^mtfi^,  *t'h^ 
^eatest  part  of  tiit  h^ix6  rt'ijtaiiuft  uftalU'f^i  4'V***i  in  ai  i^ljjflk 
temperature.     lu  injmr.   it  <\\m^\v*m  ^mnily  m»4  with  tiA^i^K 
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into  a  black  opaque  glass.     If  the  proportion  of  the  \         be 
small,  the  glass  is  green ;  and  if  it  be  kept  in  the  ex 
flame  it  remains  transparent  after  cooling ;  but  in  the  redadog 
flame  it  becomes,  while  cooling,  ruby  red,  opaque  red,  or 
altogether  black.     This  red  colour,  proceeding  from  copperi 
becomes  more  conspicuous  when  a  little  tin  is  added.     With 
biphosphate  of  soda  it  behaves  in  the  same  way.     With  car- 
bonate of  soda  on  charcoal  it  fuses  and  is  absorbed ;  on  platini 
foil  it  fuses  readily  with  effervescence  to  a  transparent 
which  is  green  while  in  fusion,  but  becomes  fine  yellow 
cooling.     This  circumstance  shows  the  presence  of  cliromii 
The  yellow  mass,  dissolved  in  a  drop  of  water,  gives  a  yel    f 
colour  to  the  liquid,  and  throws  down  lead  yellow  from 
solutions. 

Its  constituents,  as  determined  by  Berzelius,  are  as  follows: 


Chromic  acid. 

28-33 

Atomi. 

.    435 

Protoxide  of  lead. 

60-87 

.     4-35 

Oxide  of  copper. 

10-80 

.    214 

100 
Obviously  a  compound  of 

2  atoms  chromate  of  lead, 
1  atom  oxide  of  copper. 

Sp.  10.  Sexaluminaie  of  Lead. 

Plombgomme. 

This  mineral  occurs  at  Huel  Goet,  near  PoullaoaeD,  vt 
Brittany.     It  was  noticed  by  Gillet  Laumont  in  178&* 

Colour  yellowish  and  reddish-brown,  striped. 

Reniform ;  translucent. 

Hardness  4*5. 

Resembles  MuUer's  glass  so  much,  except  in  colouTi  tliaftit 
might  be  taken  for  it  When  suddenly  heated  it  decrepitsbei 
violently,  but  when  slowly  heated  it  becomes  white  and  opiqw. 

With  borax  it  yields  a  transparent  colourless  glass.  Oft 
charcoal  it  does  not  melt,  but  becomes  an  enamel  like  some  of 
the  zeolites. 

Its  nature  was  first  ascertained  by  Mr.  Smithson  Teniisnt. 
Berzelius  analyzed  itf  and  obtained  the  following  constitaenti: 

*  Jour,  de  Phys.  1786,  p.  385.  f  Ann.  des  Mines*  v.  245. 
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Atoms. 

Alumina,  37  .     16-44     .     5-72 

Protoxide  of  lead,  40-14     .       2-87     .     1 

Water,  .  18-80     .     16-71     .     5-82 

Sulphurous  acid,  0-20 

Lime,  oxides  of  iron    1      ,  g^ 

and  manganese,        5 
Silica,  .         .  0-60 

98-54 
rhese  numbers  approach 

6  atoms  alumina, 
1  atom  protoxide  of  lead, 
6  atoms  water. 
The  alumina  appears  to  act  the  part  of  an  acid.     It  is  a 
drous  sexaluminate  of  lead. 

4.   Triple  Oxygen  Salts  of  Lead. 

Sp.  1.  Cupreous  Sulphato-Carbonate  of  Lead. 
This  mineral  has  been  observed  only  at  Leadhills.     It  was 
»d  by  Mr.  Sowerby,  in  his  British  Mineralogy,  under 
J  of  Green  Carbonate  of  Copper.     It  was  first  de- 

ibed  and  analyzed  by  Mr.  Brooke.* 

Colour  deep  verdigris  green,  inclining  to  mountain  green, 

he  crystals  be  very  delicate ;  streak  greenish  white. 

[t  occurs  in  crystals  which  are  generally  very  minute,  and 

sometimes  in  small  bunches,  radiating  from  their  com- 

int  of  attachment  to  the  matrix.     It  yields  to  mechani- 

on  parallel  to  the  planes  of  a  right  rhombic  prism  of 

'  85®.     The  prism  divides  also  in  the  direction  of  its 

er  diagonal ;  and  its  height  is  to  the  edge  of  the  base  as 

0  1. 

Lustre  resinous ;  translucent ;  rather  brittle. 
Hardness   2*5    to    3;  specific   gravity,  as  determined  by 
ooke,  6*4. 
Its  constituents,  according  to  Mr.  Brooke,  are 

Atonu. 

Sulphate  of  lead,  55-8     .     2-93     .     7-46 

Carbonate  of  lead,        32-8     .      1-95     .     5 
Carbonate  of  copper,    11-4     .      1-57     .     4 


100 

Kdin.  IMiii.  Jour.  iii.  119. 
2  i> 
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Tliese  numbers  agree  nearly  with 
7^  atoms  sulphate  of  lead, 
5  atoms  carbonate  of  lead, 
4  atoms  carbonate  of  copper. 
Which  must  be  the  constitution  of  the  mineral. 

Sp.  2.  Hedyphan. 

This  name   has  been  given  by  Breithaupt  to  a  mi 
found  at  Longbanshyttan,  in  Sweden,  along  with  brown  |      et, 
and  bisilicate  of  manganese. 

Colour  white. 

Occurs  in  amorphous  masses,  traversed  by  numerous  rents; 
also,  according  to  Breithaupt,  in  short  six-sided  pyramids. 

Translucent. 

Lustre  adamantine,  passing  sometimes  into  resinous. 

Hardness  4*5  to  5 ;  specific  gravity  5*460  to  5*493. 

Before  the  blowpipe  it  fuses  into  an  opaque  globule,  which 
does  not  crystallize  on  cooling.     It  tinges  Uie  flame  gre 
blue,  without  giving  out  any  smell.      When  heated  i 
biphosphate  of  soda  it  froths,  and  the  odour  of  muriatic  \    c 
perceived.     When  fused  upon  charcoal,  globules  of  1 
obtained,  and  a  white  smoke  given  off  with  the   od< 
arsenic.      A  scoria  remains  which  is  not  reducible  in 
interior  flame,  but  crystallizes  on  cooling.     No  fluo 
could  be  detected  in  it. 

Its  constituents,  according  to  the  analysis  of  Kersten,*  am 
cis  follows : 

Atonu. 

Protoxide  of  lead,  52-950  .  3-78  .  7-4 

Lime,               .  14034  .  4*01  .  »9i 

Chlorine,         .  2-029  .  0*45  .  I 

Arsenic  acid,  22-780  .  3'14  .  7 

Phosphoric  acid,  8-207  .  1-82  .  4 


100-000 
Subtracting  0-45  atom  from  the  lead,  as  united  w 
chlorine,  there  remain  3*33  atoms,  which,  with  the  1 
7*34   atoms.      The  atoms   of  phosphoric   and  an     ic 
together  amount  to  4* 96.     Now  7*34  is  to  4-96  very  : 
as  1-5  to  1,  showing  that  the  mineral  consists  of  i 
salts.     The  atomic  numbers  correspond  nearly  with 

*  Ann.  dc  Chim.  etde  Phys.  zlviu.  178. 
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4  atoms  subsesquipbosphate  of  lime, 
2  atoms  subsesquiarseniate  of  lime, 

5  atoms  subsesquiarseniate  of  lead, 
1  atom  chloride  of  lead. 

liese  numbers  therefore  must  represent  the  chemical  con- 
ition  of  this  mineral. 

5.  Sulphur  Salts  of  Lead. 

Sp.  1.  Zinkenite, 

rhis  mineral  was  discovered  by  M.  Zinken,  at  Wolfeberg, 
r  Stolberg,  in  the  eastern  Hartz.     It  was  named  by  M.  G. 
,  in  honour  of  the  discoverer.     To  him  we  are  indebted 
t      first  description  of  it. 
Colour  steel  grey. 
lit     rto  found  only  in  crystals.     The 

are  six-sided  prisms,  terminated 
low  six-sided  pyramids.  The  faces 
M,  M  are  longitudinally  streaked. 

M  on  M  about  120** 

Pon  P  165^  26' 

;  to  the  measurement  of  M.  G. 
se,  but  the  faces  are  not  smooth  enough 
;ual  measurement.     He  found  M  on 
some  cases  120^  39',  and  he  conjectures  that  the  prism 
t  regular,  but,  like  arragonite,  made  up  of  three  right 
14     B  four-sided  prisms,  with  angles  of  120°  39'  and  59*  21'. 

re  strongly  metallic;  opaque. 
i     Iness  3  to  3-5  ;  specific  gravity  5*303. 
n     crystals  are  usually  grouped  together,  and  are  disposed 
quartz. 

before  the  blowpipe  on  charcoal  zinkenite  decrepitates 
ngly,  and  fuses  easily  like  sulphuret  of  antimony.  No 
allic  globule  appears,  but  the  charcoal  is  coated  with  a 
rder  partly  yellow  and  partly  white.  In  a  glass  tube  it 
repitates  and  melts,  a  white  smoke  fills  the  tube,  and  the 
^11  of  sulphurous  acid  becomes  sensible,  and  a  little  oxide 
h     t  ap[)ears.     With  carbonate  of  soda  on  charcoal,  a  little 

ule  of  lead  appears.* 
Lbe  constituents  of  zinkenite,  determined  by  the  analysis 
\L  H.  Rose,!  are 

•  Poggendorf's  Annaleu,  vii.  91.  f  Ibid.  yiii.  99. 
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Atoms. 

Sulphur, 

2-2-58     . 

11-29     .       4-56 

Lead, 

31-84     . 

2-46     .       1 

Copper, 

0-42     . 

0-10     .     — 

Antimony,     • 

44-39     . 

5-55     .       2-26 

99-23 
If  we  admit  the  copper  to  be  combined  with  sulphur,  ar 
be  accidental.     It  is  obvious  that  the  antimony  is  in  the 
of  sesquisulphide,  and  the  lead  of  sulphuret ;  the  former 
the  part  of  an  acid,  and  the  latter  of  a  base.     The  minei 
a  compound  of 

2  atoms  sesquisulphide  of  antimony, 
1  atom  sulphuret  of  lead. 
It  is  a  bisulpho^antimonite  of  lead. 

Sp.  2.  Plagioniie.^ 

This  mineral  was  observed  by  M.  Zinken  at  Wol 
It  bears  a  considerable  resemblance  to  zinkenite,  thong 
characters  and  constitution  are  sufficiently  marked  to  end 
to  rank  as  a  peculiar  species. 
Colour  blackish  lead-grey. 

The  form  of  the  crystal  is  that  represented  in  the  mai 

an  octahedron  deeply  tranoatc 
both  its  apices. 

2o  on  2o  ISO*"  49" 
according  to  the  measurei        o 
G.  Rose.     The  three  as 
octahedron  are  to   eadi 
1  :  0-88  :  0-37. 
The  faces  c  are  smooth,  and  have  a  strong  meta 
The  other  faces  have  less  lustre,  and  are  streaked,  ( 
the  faces  2o  and  o'  and  the  face  a.     The  &ce  a 
replaces  one  of  the  angles  of  the  octahedron. 
Fracture  imperfect  conchoidaL 
Structure  foliated  with  two  cleavages. 
Brittle. 

Hardness  2*5 ;  specific  gravity  6*4. 
Before  the  blowpipe  decrepitates,  and  fuses  eanly  witb 
evolution  of  sulphurous  acid,  oxide  of  antimony,  and  oiid 

•  Zinken,  PoggendorTs  Annalen,  xxii.  492.     G.  Rose,  Ibid.  xrriH. 
The  name  is  derived  from  v>,Myt»t,  oblique;  because  the  ciTftals 

rigrht  angles. 
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Ui  which  the  charcoal  is  covered.     It  gives  no  indica- 
r  containing  copper.     With  carbonate  of  soda   after 
g9  a  button  of  lead  is  obtained,  containing  a  little  anti- 
and  a  very  minute  portion  of  silver, 
constituents,  determined  by  the  analysis  of  M.  H.  Rose, 


Atomi. 

Lead, 

40-52     . 

311 

Antimony, 

37-94     . 

4-74 

Sulphur, 

21-53     . 

10-76 

99-99 
to  4-74  very  nearly  as  2  to  3.     It  is  obvious  that  the 
in  the  state  of  sulphuret,  and  the  antimony  of  sesqui- 
e.     Hence  the  mineral  is  a  compound  of 
3  atoms  sesquisulphide  of  antimony, 
2  atoms  sulphuret  of  lead ; 
ding  by  two,  of  1  ^  atom  sesquisulphide  of  antimony, 
ito     sulphuret  of  lead.     It  is  therefore  a  sesquisulpho- 
I  ofleady  so  tiiat  it  differs  from  zinkenite  by  contain- 
f  an  atom  less  of  sesquisulphide  of  antimony. 

Sp.  3.  Jamesonite.* 

mineral  was  first  accurately  distinguished  from  sesqui- 
e  of  antimony,  and  named  by  Mohs  in  honour  of 
or  Jameson  of  Edinburgh.  It  occurs  in  masses  of 
rable  dimensions  in  Cornwall  and  in  Hungary,  but  its 

is  not  exactly  known, 
ur  steel  grey  ;  streak  the  same. 
:curs  miissive  and   crystallized,  in   four-sided    oblique 

M  on  T  lOr  20' 
position  of  the  base  of  the  prism  has  not  been  ascer- 

turi'  not  ol)sc'rvai)le. 

re  metallic  ;  o|)a(|iu' ;   scctile. 

Iness  2  to  25  ;  specific  gravity  5-564. 

onstituents,  ;us  <lotenninc(l  in  three  separate  analyses 

Uoscf  are  :  — 

onour  ot  Mr.  .ImiH  smi,  I'lrlcssdr  of  Natural  History  in  Edinburgh. 
trrn  lort  -  Aiiiialcn.  viii.  KM.  In  tho  third  analysis  the  quantity 
r  \n;i.s  not  'I'M'TmiiH'il. 
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Sulphur, 

Lead,        .... 

Do.  witli  trace  of  iron  and  zinc. 

Copper,     .... 

Iron,  .... 

Antimony, 


22-15 
40-75 

0-13 

2;J0 

34-40 


22-53 

38-71 
0-74 
0-19 
2-65 

34-90 


Mean.      AUmt. 


99*73  i  99  72 


40-35 

0-21 

2-96 

33-47 


22-34 

11-17 

40 

3-09 

—  18 

<— . 

014 

0-03 

2-64 

0-75 

34-2G 

4-2& 

I 


If  we  admit  the  iron  to  have  been  in  the  state  of  cubic 
pyrites,  and  the  copper  in  that  of  sulphuret,  and  both  to  be 
accidental  impurities,  the  sulphur  will  be  reduced  to  9*64 
atoms.  Of  this,  3*09  atoms  must  be  united  to  the 
There  remain  6*55  atoms  of  sulphur  to  unite  with  4-28  a1 
of  antimony.  Now,  6*55  is  to  4*28  very  nearly  as  1*5  to  1. 
So  that  the  antimony  is  in  the  state  of  sesquisulphide.  And 
the  mineral  is  a  compound  of 

4*28  atoms  sesquisulphide  of  antimony, 

3*09  atoms  sulphuret  of  lead. 
Or  very  nearly 

4  atoms  sesquisulphide  of  antimony, 

3  atoms  sulphuret  of  lead. 
Or,  dividing  by  two,  we  may  consider  it  as  a  compound  of 
2  atoms  sesquisulphide  of  antimony,  and  1^  atoms  sulphuret 
of  lead.     It  differs  from  the  following  species  by  wantiiig  half 
an  atom  of  sulphuret  of  lead. 

Sp.  4.  Feather  Ore  of  Lead. 

This  mineral  was  long  confounded  with  . 
antimotiyy  under  the  name  of  plumose  antimonial  ore.    it  i 
recognised  as  a  peculiar  ore,  in  consequence  of  the  cl 
analysis  of  it  by  M.  H.  Rose.     The  specimen  e:  d  i 

from  Wolfsberg,  in  the  eastern  Hartz.     But  it  occutb  i 
Saxony,  Hungary,  and  other  localities. 

Colour  lead-grey. 

Crystallized  in  long  flexible  crystals  of  the  size  of  s      i 
somewhat  like  asbestus.     It  fills  the  drusy  cavities  of         ^ 
and  looks  at  first  like  a  cobweb.     From  the  extreme 
of  the  size,  the  shape  of  the  crystals  has  not  been  di     i 

Lustre  glistening,  semimetallic. 

Opaque ;  soft ;  specific  gravity  not  determined ;  sectile. 

When  put  into  the  flame  of  a  candle  it  melts  almost  inme- 
diately,  giving  out  a  white  smoke. 
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Its  constituents,  as  determined  by  Rose,*  are 

Atoin*. 

Sulphur,  .  19-72  .  9-86 

Antimony,  .  31-04  .  ;V88 

Lead,         .  46-87  .  360 

Iron,          .  .  1-30  .  0-37 

Zinc,         .  .  0-08  .  0-02 


9901 
If      !  consider  the  iron  as  in  the  state  of  cubic  pyrites,  and 
2  in  that  of  a  sulphuret,  and  both  as  accidental  impuri- 
there  will  remain  9*1  atoms  of  sulphur,  3*6  of  which  must 
with  the  lead.     There  remain  5*5  atoms  of  sulphur 
CO        ne  with  3*88  atoms  of  antimony,  constituting  very 
y  I      ]uisulphide  of  antimony.     But  3*88  and  3*60  being 
iy  equal,  it  is  obvious  that  the  mineral  consists  of 
1  atom  sesquisulphide  of  antimony, 
1  atom  sulphuret  of  lead. 
It  is  therefore  a  simple  sulpho-antimonite  of  lead. 
If  we  double  both  constituents,  it  will  become  obvious  that 
it  contains  exactly  half  an  atom  of  sulphuret  of  lead  more  than 
Jimesonite. 

Sp.  5.  Nagyag  tellurium  ore. 

This  mineral,  from  Nagyag,  is  exposed  to  sale  in  Paris, 
under  the  name  of  bldltererz,  though  it  is  quite  different  from 
diat  mineral,  and  ought  to  constitute  a  species  apart  I  place 
it  here,  because  it  seems  to  consist  essentially  of  a  peculiar 
combination  of  sesquisulphide  of  antimony  and  sulphuret  of 
loul,  different  from  any  of  the  preceding  species.  For  its 
ttdysis  and  an  imperfect  description,  we  are  indebted  to 
Berthier.f 

Colour  iron-black,  inclining  to  lead-grey. 

It  occurs  in  curved  plates  interlaced  together,  disseminated 
in  bisilicate  of  manganese. 

Lustre  splendent. 

Specific  gravity  6-84. 

Its  constituents,  determined  by  the  analysis  of  Berthier, 
ire 
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Gold,    . 

6-7     . 

Atoms. 

.     0-53 

Tellurium, 

13-0     , 

4-25 

Lead,    . 

63-1     . 

.     4-85 

Antimony, 

4-5 

.     0-56 

Copper, 

1-0     . 

.     0-25 

Sulphur, 

11-7     . 

.     5-85 

100-0 
4*85  atoms  lead  require  4*85  atoms  sulphur  to  convert 
into  sulphuret.     Doubtless  the  copper  was  in  the  state  of 
phuret,  and  an   accidental   impurity,      lliere  n 
sulphur  to  combine  with  0*56  antimony,  constituting 
sulphide  of  antimony;  now  0*56  is  to  4*85  nearly       1 1 
so  that  the  principal  part  of  the  mineral  is  a  compoi       <rf 

I  atom  sesquisulphidc  of  antimony, 
9  atoms  sulphuret  of  lead. 
The  gold  and  tellurium  probably  constitute  merely  a 
chanical  mixture.     If  they  are  chemically  combined  witi 
other,  as  may  be  the  case,  they  consist  of 

1  atom  gold, 
8  atoms  tellurium. 
The  octotelluret  of  gold  is  to  enneasulpho-antimonite  of 
nearly  in  the  proportion  of  6  to  7.     We  may  therefore  < 
sider  the  nagyag  ore  as  a  mixture  of 

6  atoms  octotelluret  of  gold, 

7  atoms  enneasulpho-antimonite  of  lead. 

It  will  be  worth  while  to  exhibit  a  tabular  view  of 
five  minerals,  that  the  relation  between  them  may  be 
ceived  at  a  glance. 

Let  StS*^  be  the  symbol  for  sesquisulphidc  of  m 
and  PIS  for  sulphuret  of  lead. 

The  composition  of  each  is  as  followg : 

1.  Zinkenite,  2StSr*+PlSL 

2.  Plagionite,  l^StSP*+PlSL 
a  Jamesonite,        2StSP*+l^  PISI. 

4.  Feather  ore,       2StSPi+2PlSL 

5.  Nagyag  ore,       StSP*+9PlSl. 

GENUS  XXI. — TIN. 

Though  tin,  where  it  happens  to  occur,  is  generally  fo 
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in  considerable  quantity,  it  is  nevertheless  a  much  rarer  metal 
than  any  of  the  others  which  have,  from  time  immemorial, 
been  in  common  use.  The  ores  are  very  few,  only  two  spe- 
cies being  known.  These  are  peroxide  of  tin  and  cupreous 
ntlphuret  of  tin. 

Sp.  ] .  Peroxide  of  Tin. 

Tinstone,  wood  dn,  tin  ore. 

This  species,  from  which  nearly  all  the  tin  of  commerce  is 
extracted,  occurs  only  in  primary  rocks,  where  it  is  found  both 
in  veins  and  disseminated.  Granite,  gneiss,  mica  slate  and 
day  slate  are  the  usual  formations  in  which  it  is  found.  It 
abounds  in  Cornwall,  Saxony  and  Bohemia*  and  in  the  penin- 
sula of  Malacca  and  island  of  Banca,  in  India.  It  is  said  also 
to  occur  in  Chili.  In  minute  quantity  it  has  been  found  in 
the  rocks  near  Fahlun,  in  the  Albite  rock  at  Chesterfield, 
Massachusetts,  and  in  many  other  places. 

In  Cornwall  it  has  been  smelted  from  time  immemorial. 
The  Tyrians  appear  to  have  traded  with  Cornwall  for  tin  as 
early  as  the  time  of  Moses ;  depots  of  it  seem  to  have  been 
established  on  St.  Michael's  Mount,  called  Iktis  (/xr/(),  by  the 
Greeks,  whence  it  was  transported  to  those  countries  that 
required  it. 

Colour  various  shades  of  white,  grey,  yellow,  red,  brown, 
black ;  streak  pale  grey,  sometimes  pale 
brown. 

Usually  in  crystals.     The  primary  form 
is  an  octahedron  with  a  square  base.  /^/ 

P  on  F  133°  30'  /    *" 

P  on  P"    67^  50'  ,    /— 

According  to  the  measurement  of  Mr.  W.       y   \  \    /' 

Phillips.      The  angle  over  the  apex   is  /  i   / 

US'*    lO'.      It  never  occurs  under  this  \         •,    ^  ,    // 
form;    the   nearest   to  it  is  a    four-sided        \        \         // 
square    prism,   terminated   by  four-sided  \  // 

pyramids,    or    the   primary   form   with  a  v  \   A 

prism  interposed  between  the  pyramids.  x^ 

It  occurs  under  a  great  variety  of  modifi- 
cations, and  very  commonly  in  macles,  consisting  of  two  crys- 
tals interwoven  together. 

Structure  foliated;    surface  of  the  prisms  often   vertically 
Htroako<!. 

Ijistr(*  adamaiitino. 
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Sometimes  nearly  transparent,  often  semitransparent;  fre 
qucntly  opaque ;  brittle. 

Hardness  6-5;  specific  gravity,  by  my  trials,  from  6'55ti 

6-945. 

Alone  it  does  not  melt  before  the  blowpipe,  but  is  reduciUf 
on  charcoal,  especially  if  assisted  by  tlie  addition  of  a  mixture 
of  borax  and  carbonate  of  soda. 

Insoluble  in  acids. 

Its  constituents  are  as  follows : 


Peroxide  of  tin, 
Oxido  of  columbium, 
Peroxide  of  iron, 
Sesquiox.  of  mangan., 
Silica, 


• 

• 

99 

99-5 

m—m 

— 

0-25 

0-5 

0-75 

i    — 

100 

100 

s 


95  !  93-6 

I    2-4 

5  !    1-4) 

-         0-8/ 


a-395 
6*7jO 


100       96-2     !  100-41 


It  consists  essentially  of  oxide  of  tin;  yet,  in  some  speci- 
mens, silica  appears  to  enter  into  the  constitution  of  die 
mineral.  Tlie  specimen  analyzed  by  me  is  a  compound 
(neglecting  the  peroxide  of  iron)  of 

3  atoms  peroxide  of  tin, 
1  atom  silica. 

Wood  tin  is  distinguished  by  its  fibrous  texture  and  its  bran 
colour,  imitating  the  texture  of  wood.  It  was  fonneiij  vat 
abundant  in  Cornwall.  Fine  spedmens  have  been  braagk 
from  Mexico. 


Sp.  2.  Cupreous  Sulphurei  of  Tin. 

Tin  pyrites,  bell  metal  ore. 

This  species  has  been  found  only  in  Cornwall.  It 
in  a  vein  nine  feet  wide,  in  Huel  Rock  in  the  parish  of  St 
Agnes,  accompanied  by  blende  and  sulphuret  of  iron.  Sflse 
other  Cornish  localities  have  been  also  mentioned. 

C\)loiir  steel-grey;  yellowish- white  orbraw-yellow;  tUttk 
black- 

•  Klapnitli,  Bcitrairr.  ii.  Hoiu 

t  t'(»llvt  Drscotils,  Aim.  do  Cliiin.  liii.  268. 

J  Dcrzdiiis.  Aniaii(ilin<nir,  iv.  1G4.  The  ipecimcn  wu  froa  Fii^- 
roloiir  Mark  ;  spwific  jrravity  (i'.V*. 

0  I^y  my  analysis.  A  roflriiAli-lirnwii  {(pccimm  from  rornmll;  fff^ 
pra\ilv  G  f*4.'». 
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Usually  massive,  but  it  has  been  observed  also  crystallized 
regular  hexahedrons ;  lustre  metallic ;  opaque ;  brittle. 
Hardness  3*25;  specific  gravity  4*350,  as  determined  by 
laproth. 

Before  the  blowpipe  sulphur  is  driven  off,  and  the  mineral 
Its  into  a  blackish  scoria  without  yielding  a  metallic  button. 
It  dissolves  in  nitromuriatic  acid,  the  sulphur  being  partly 
eft  behind. 

The  following,  according  to  Klaproth,  are  the  constituents 
>f  this  mineral : 

Sulphur,  25     .     30-5 

Tin,         .  34     .     26-5 

Copper,  36     .     30 

Iron,  2     .      12 


97*        99t 
If  these  analyses  be  accurate,  it  is  not  easy  to  avoid  con- 
ring  the  mineral  rather  as  a  mechanical  mixture  than  a 
:hemical  compound.     The  first  analysis  gives  us 


Sulphur, 

rr*. 

iin. 

Atoms. 

12-5 
4-69 

Copper, 
Iron,     . 

90 
0-57 

If  the  iron  was  in  the  state  of  cubic  pyrites,  it  would  be 
combined  with  1-14  atom  sulphur.  The  copper  would  be 
united  with  9  atoms  sulphur,  leaving  2-36  atoms  sulphur,  com- 
bined with  4'69  atoms  tin.  So  that  the  tin  must  have  been 
in  the  state  of  disulphuret     The  mineral  consisted  of 

0-57  atom  iron  pyrites, 
9  atoms  sulphuret  of  copper, 
4-69  atoms  disulphuret  of  tin. 
These  numbers  are  nearly  equivalent  to 

1  atom  iron  pyrites, 
8  atoms  disulphuret  of  tin, 
16  atoms  sulphuret  of  copper. 
The  second  analysis  gives  us 

Atom*, 

Sulphur,  15-25 
Tin,  3-65 

Copper,         7-5 
Iron,     .  3-42 

•  Rpitratro,  ii.  '2:)9.  f  Ibid.  v.  2-2ft. 
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If  the  iron  be  in  the  state  of  cubic  pyrites,  it  will  take  6*84 
atoms  of  sulphur.  Tliere  will  remain  8*41  atoms.  If  the 
copper  take  7*5  atoms,  there  will  remain  only  0*90  atom  of 
sulphur  to  combine  with  3*65,  which  would  make  a  tetrakisul- 
phnret  of  tin,  instead  of  a  disulphuret.  The  constituents 
would  be 

8*42  atoms  cubic  pyrites, 
7*5  atoms  sulphuret  of  copper, 
3*05  tetrakisulphuret  of  tin. 
These  correspond  nearly  to 

1  atom  cubic  pyrites, 

2  atoms  sulphuret  of  copper, 

I  atom  tetrakisulpliuret  of  tin. 
I  think  it  probable,  from  the  mode  of  analysis  followed, 
that  the  quantity  of  sulphur  is  underrated. 

GENUS  XXII. — BISMUTH. 

The  ores  of  bismuth  are  not  numerous,  and  like  those  of  dn, 
they  consist  chiefly  of  combinations  of  the  metal  with  simple 
bodies.  Tlie  native  salts  of  bismuth  are  few.  Saxony  is  the 
country  where  the  greatest  part  of  the  bismuth  of  commerce 
is  procured ;  though  specimens  of  some  of  the  ores  are  found 
in  Cornwall. 

1.  Native^  or  combined  with  Simpk  Bodies. 

Sp.  1.  Native  Bismuth. 

This  mineral  occurs  most  abundantly  at  Johan-georgenttadt, 
and  Schneeberg,  in  Saxony,  and  at  Joachimsthal,  in  Bohemia. 
Fine  specimens  have  been  obtained  from  the  tin  mine  of 
Altenberg.  It  has  been  met  with  also  in  France,  SwedeOi 
Norway,  Connecticut,  and  in  Botallack,  and  at  St.  Coiumb, 
and  at  Hiiel  Sparnan  in  Cornwall,  and  also  at  Carroch  in 
Cumberland. 

Colour  silver- white,  with  a  tint  of  red  ;  streak  similar. 

Massive,  also  crystallized  in  acute  rhomboids  and  in  regular 
octiUiedrons. 

Texture  lamellar,  and  it  cleaves  parallel  to  the  faces  of  tbc 
regular  octahedron. 

Surface  rough,  generally  covered  with  oxide. 

Lustre  metallic ;  sectile;  opaque. 

Hardness  3t25;  specific  gravity  9*737 
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It  melts  even  at  the  flame  of  a  candle.  Before  the  blow- 
pipe it  is  gradually  dissipated  in  a  yellow  smoke,  wbich  is 
deposited  on  the  charcoal. 

Dissolves  in  nitric  acid.  When  the  solution  is  sufficiently 
diluted,  a  white  curdy  precipitate  falls. 

I  am  not  aware  that  this  mineral  has  been  subjected  to 
analysis.  As  the  bismuth  of  commerce  is  merely  die  native 
bismuth  melted  out  of  the  stony  matrix  in  which  it  is  found, 
it  is  obvious  that  native  bismuth  consists  almost  entirely  of 
the  pure  metal.     It  is  not,  however,  quite  free  from  sulphur. 

Sp.  2.  Stdphuret  of  Bismuth. 
BUmuth  g-l&nce. 

This  mineral  occurs  chiefly  in  veins,  though  it  has  been 
found  also  in  beds.  It  is  rather  rare.  Saxony  and  Bohemia 
are  the  most  abundant  localities.  But  It  occurs  also  in  Corn- 
wall, and  at  Riddarhyttan  in  Sweden. 

Colour  lead-grey,  inclining  a  little  to  steel-grey;  streak 
similur. 

It  occurs  massive  and  crystallized  in  small  prisma,  too 
minute  to  determine  the  exact  di- 
mensions. It  cleaves  parallel  to 
the  faces  P  and^  and  at  right  an-  / 
gles  toy.  There  are  also  indica- 
tious  of  cleavage  parallel  to  the 
planes  of  a  right  rhombic  prism  of 
about  130°  and  50".  The  princi- 
pal cleavage  is  parallel  to  the  face 
y.  The  other  faces  of  the  prism 
are  longitudinally  streaked. 

Mr.  W.  Phillips  measured  some 
artificial  crystals  of  sulphuret  of 
bismuth,  and  found  them  rhombic 
prisms  of  91°  and  89°. 

Lustre  metallic  ;  opaque;    rather  sectile. 

Hardness  2'75  ;  specific  gravity  6-549. 

It  is  volatilized  before  the  blowpipe,  and  covers  the  charcoal 
with  a  yellow  areola.  It  is  very  fusible,  and  gives  off  conti- 
nually  small  drops  in  a  stale  of  incandescence. 

Dissolves  readily  in  hot  nitric  acid.  When  the  solution  is 
diluted  witli  water,  a  white  precipitate  falls. 


•  I'lill.  Mug.  (»a  oeru's),  ii.  ISI. 
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Its  constituents,  as  determined  by  the  analysis  of  M.  H. 
Rose,*  are 

Atomi. 

Sulphur,  .         18-72     .     9-36 

Bismuth,  80*98     .     8*99 


99-70 


This  is  obviously 

1  atom  sulphur, 

I  atom  bismuth. 
It  is  a  simple  sulphuret  of  bismuth.f 

Sp.  3.  Ferrugifums  Arseniet  of  Bismuths 
This  mineral  occurs  at  Schneeberg  in  Saxony. 

*  Gilbert's  Annalen,  Izzii.  192.  The  specimen  was  from  KdderfajttiB. 
Wehrie's  analysis,  noticed  by  Berzelius  (Jahres-Bericht,  1838,  p.  177), 
almost  coincides  with  this.     He  obtained 

Atom. 
Sulphur,  .         .         18-28     .     9*14 

Bismuth,         .         .         80*96     .     8*99 


99*24 

f  Mr.  Warrington  has  given  us  the  analyns  of  a  sulpharet  of  bifmakb 
found  in  the  western  parts  of  Cornwall,  which  difiers  from  the  spedei 
described  in  the  text,  by  containing  a  mixture  of  sulpfaurets  of  iron  and 
copper,  probably  accidental.     See  Phil.  Mag.  (new  series),  ix.  29. 

It  occupies  the  cavities  and  fissures  of  a  porous  mass  of  ydlow  copper 
pyrites  and  silica,  in  the  form  of  striated  needles  and  bands.  Exterml 
colour  iron-grey,  internally  it  resembles  polished  steel.  Specific  gnvi^ 
5*85 ;  hardness  2*7. 

When  heated  before  the  blowpipe  on  charcoal,  it  inflames,  and  wfaoi  ^ 
heat  is  increased  for  some  time,  it  appears  to  be  entirely  rolatilixed,  widi 
the  exception  of  a  minute  globule  of  brown  scoriaoeoos  matter. 


were  as  follows : 

Atonu. 

Bismuth, 

68*53 

.     7-6 

Sulphur, 

19*33 

.     9*6 

Iron, 

2*90 

.    0*82 

Copper, 

2-98 

.    0*74 

Silica, 

5*01 

98*75 
This  is  obviously 

7*6  atoms  sulphuret  of  bbmuth, 
0*8  atom  sulphuret  of  iron, 
0*74  sesqubulphuret  of  copper. 
Abstracting  the  two  last  compounds,  which  probably  may  not  VBti  ii 
chemical  combination,  the  mineral  will  agree  with  the  spedet  described  v 
the  text. 
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Colour  externally,  dark  hair  brown ;  internally,  brownish 
yellow. 

Massive;  composed  of  plates  or  columns  applied  to  each 
other. 

Lustre  resinous ;  brittle. 

Hardness  5*5 ;  specific  gravity  8*694. 

It  decrepitates  briskly  before  the  blowpipe,  emits  an  arseni- 
cal odour,  and  burns  with  a  blue  flame,  being  either  dissipated 
or  fused  into  a  metallic  globule,  according  to  circumstances. 

Soluble  in  nitric  and  muriatic  acid. 

Its  constituents,  by  my  analysis,  are 

Atomt. 

Arsenic,  .         88-092     .     8*02     .     4 

Bismuth,  .         55*913     •     6*21     .     3*09 

Iron,        .         .  6*321     .     1*80     .     0-9 


100*826  ^ 

These  numbers  correspond  with 

4  atoms  arsenic, 
3  atoms  bismuth, 
1  atom  iron. 
Hence  the  mineral  consists  of 

8  atoms  arseniet  of  bismuth, 
1  atom  arseniet  of  iron. 

Sp.  4.  Arsenic  Glance. 
Tbis  minera],  which  occurs  at  Palmbaum,  near  Marienberg, 
was  first  noticed  by  Freisleben.     Berzelius  announced,  in  the 
year  1827,  that  it  was  a  compound  of 

12  atoms  arsenic, 
1  atom  sulphur. 
But  it  was  analyzed  by  M.  Kersten,*  who  found  the  con- 
stituents 

Arsenic,  .         96*785 

Bismuth,  .  8-001 


99-786 
And  though  he  searched  for  sulphur  he  could  detect  none.     It 
U  obvious  from  this,  that  Berzelius  and  Kersten  experimented 
^n  two  different  minerals.     We  have  no  accurate  description 
^{  either.     But  they  seem  rather  entitled  to  be  considered  as 

*  Pogrgrendorfg  Annalen,  xxvi.  492. 
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varieties  of  native  arsenic,  than  as  peculiar  species.    Berzelius's 
mineral  is  a  compound  of 

Arsenic,  .         96-61 

Sulphur,  .  3-39 

100-00 
While  that  of  Kersten  consists  of 

40^  atoms  arsenic, 
I  atom  bismuth. 
It  seems  unreasonable  to  consider  such  combinations  as 
chemical  compounds. 

Sp.  5.  Telluret  of  Bismuth. 

This  mineral  was  first  noticed  by  Baron  Von  Bom,  and 
considered  by  him  as  a  compound  of  silver  and  bisulphide  of 
molybdenum.*  It  was  afterwards  examined  by  Klaproth, 
who  stated  it  to  be  a  compound  of  95  bismuth  and  5  sulphur.f 
More  lately,  Berzelius  subjected  it  to  the  action  of  the  blow- 
pipe, and  found  it  to  be  chiefly  composed  of  tellurium  and 
bismuth.:]: 

It  was  discovered  first  at  Deutch  Pilsen,  in  Hungary.  Ber- 
zelius recognised  it  in  a  specimen  from  Riddarhyttan. 

Colour  silver- white. 

Composed  of  broad  plates  laid  on  each  other. 

Lustre  metallic ;  opaque. 

Hardness  2;  stains  paper  like  sulphuret  of  molybdenum. 
Specific  gravity,  according  to  Baumgartner,  7*514;  according 
to  Wehrle,  7-500. 

May  be  divided  into  thin  plates,  like  sulphuret  of  molylh 
denum.  Found  crystallized  in  small  crystals,  having  the 
aspect  of  six-sided  prisms,  but  Haidinger  has  shown  that  tLe|f 
consist  in  reality  of  two  different  rhomboids  united  together.} 

Before  the  blowpipe  melts  the  instant  it  is  exposed  to  bei^ 
and  gives  out  a  yellow  metallic  vapour. 

Berzelius  detected  in  it  a  little  sulphur  and  selenium ;  but 
found  its  chief  constituents  to  be  bismuth  and  tellariniiL 
Wehrle  subjected  it  to  a  chemical  analysis,  and  found  its  ooo- 
stituents  to  be 


*  Catalogue  de  la  Collection  des  fossiles  de  Mile,  de  Raab,  ii.  419. 

t  Beitrage,  i.  253. 

X  Kong.  Vet.  Acad.  Handl.,  1823,  p.  183. 

$  Sec  PoggendorTs  Annalcn,  xxi.  590. 
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AUmM. 

Bismuth, 

• 

59-84     . 

.     6-65 

Tellurium, 

• 

35-24     . 

.     8-81 

Sulphur, 

• 

4-92     , 

.     2-46 

10000 

ius  obtained 

Bismuth, 

58-30 

Tellurium, 

3605 

Sulphur, 

4-32 

Matrix, 

0-75 

Aton*. 

6M5 

.     6-8 

29-74 

.     7-43 

207 

.     017 

2-33 

.     116 

99-42  with  a  trace  of  selenium. 
It  is  obviously  a  compound  of 

1  atom  sulphuret  of  bismuth, 

2  atoms  bitelluret  of  bismuth, 
formula  is  BisS+2BisTel«. 

*]        so-called  molybdenum  silver  of  Deutch  Pilsen,  was 
]       ^zed  by  Wehrle.     Its  specific  gravity  is  8*44.     Its 
i     nts 

Bismuth, 
Tellurium, 
Silver, 
Sulphur, 

95-29 
It  would  appear  to  consist  of 

6*8  atoms  telluret  of  bismuth, 
1  atom  sulphuret  of  tellurium, 
0*17  atom  sulphuret  of  silver. 
But  the  analysis  is  imperfect  in  consequence  of  the  loss  of 
1*71  per  cent 

Sp.  6.  Oxide  of  Bismuth, 
Bismuth  ochre. 

This  rare  mineral  has  been  observed  at  Schneeberg  and 
loachimsthal. 

Colour  greenish  yellow  or  yellowish  grey. 

Massive  and  disseminated. 

Fracture  fine  grained  uneven,  passing  into  foliated  and 
earthy. 

Lustre  adamantine ;  that  of  the  fine  grained  uneven,  glim- 
ing;  of  the  foliated,  shining;  of  the  earthy,  dull. 
I.  2q 
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Opaque ;  soft,  often  friable ;  specific  gravity,  according  to 
Blisson,  4*3611. 

Before  the  blowpipe  on  charcoal  it  is  easily  reduced  to  the 
metallic  state,  and  the  greatest  part  may  be  afterwards  dissi- 
pated. 

It  is  said  to  have  been  analyzed  by  Lampadius,  with  the 
following  result : 

Atomi. 

Oxide  of  bismuth,  86*4  .  8'63 

Oxide  of  iron,              .  5»1  .  1'15 

Carbonic  acid,              .  4*1  .  1*49 

Water,       ...  3-4  .  3-02 


99-0 
If  the  iron  was  in  the  state  of  protoxide,  the  mineral  mijr 
be  considered  as  a  mixture  of 

7^  atoms  oxide  of  bismuth, 
1  atom  carbonate  of  iron, 
2^  atoms  water. 
I  suspect  strongly,  that  this  species  and  the  next  will  be 
found  ultimately  the  same. 

2.  Simple  Oxygen  Salts  qf  Bismuth. 

Sp.  1.  Carbonate  of  Bismuth. 

This  mineral  was  found  at  St.  Agnes,  Cornwall.  It  is  to 
earthy  substance  of  a  dirty  yellow  colour.  Mr.  Gregor  ex- 
amined it,  and  found  it  to  consist  essentially  of  carbonic  acid 
and  bismuth.  The  small  fragment  of  it  in  my  posseanoDi 
consists  chiefly  of  earthy  matter.  It  does  not  effervesce  senfl- 
bly  in  acids,  and  contains  only  traces  of  bismuth.  I  think  it 
likely,  that  ultimately  bismuth  ochre  and  carbonate  of  bismnthf 
will  turn  out  one  and  the  same  mineral.  We  still  want  a  good 
analysis  of  both.  I  have  never  been  able  to  procure  wpeor 
mens  of  either  fit  for  an  accurate  analysis. 

Sp.  2.  Silicate  of  Bismuth. 
Bismuth  blende — kicselwismuth — arsenical  bismuth  of  Broitha]i|it 

This  mineral  is  found  in  the  neighbourhood  of  Schneebeig* 
It  was  first  described  and  named  by  Breithaupt.* 

Colour  clove-brown  and  reddish  brown ;  streak  yellowish- 
grey. 

*  Poggenderf' 8  Annalcn,  ix.  275. 
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lully  crystallized.      The  primary  form,  according  to 
t,  is  the  rhomboidal  dodecaliedron.    But  it  occurs  hIso 
irons,  hexahedrons,  and  pyramidal  dodecahedrons. 
from  opaque  to  semitransparent;  brittle;  not  very 
frangible. 

ss  5-5  to  6  ;  specific  gravity  from  5*912  to  6-l>06. 
heated  in  a  glass  tube  it  decrepitates,  giving  out  a 
■ater. 

the  blowpipe  it  fuses  to  a  dark  yellow  mass,  and 
a  sublimate  which  is  destitute  of  smell.  On  chitr- 
ses  easily.  The  fused  mass  froths,  and  seems  tu 
a  small  quantity  of  gas.  The  charcoal  round  the 
•tained  yelio wish-brown,  sometimes  with  a  tint  of 
Vith  carbonate  of  soda  it  fuses  easily  into  a  button, 
teiiish-yellow  anrt  then  reddish- yellow.  Globules  of 
etal  make  their  appearance,  and  the  charcoal  becomes 
h  a  yellowish-brown  matter.  No  smell  of  arsenic 
perceived,   nor  any  indication   of  the  presence  of 

■vith  borax  in  the  oxidizing  flame,  it  formed  a  glass 
red  while  hot,  thi'ii  becoming  yellowish-green,  and 
e  cold,  opal  coloured.  When  this  glass  was  trans- 
n  the  platinum  wire  to  charcoal,  and  the  blast  con- 
became  grey  and  opaque.  By  little  and  little  it 
id  a  button  of  reduced  metal  was  obtained.  T^'ith 
te  of  soda  it  entered  into  fusion,  leaving  a  skeleton 
The  glass  while  hot  was  yellow,  but  colourless 
1,  An  additional  dose  of  the  assay  rendered  the 
ish-brown  and  then  greenish-yellow  while  hot,  but 
colourless  when  cold,  or  opal  if  the  dose  of  the 

jtituents,  determined  by  a  very  careful  analysis  of 


1 


e  of  bismuth,     . 

69-38     . 

6-94 



22-23     . 

11-11 

phoric  acid. 

3-31     . 

0-73 

lide  of  iron,       . 

2-40     . 

0-48 

iioxide  of  mangan., 

0-30     . 

006 

ric  acid  and  water, 

1-01 
98-63 

•  Poggenilorf' 9 

Aanalen,  u 

vii.  SI. 

I 
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If  we  admit  the  phosphoric  acid  to  be  in  combination  witb 
the  iron,  forming  a  sesquiphosphate  of  iron,  and  if  we  allow 
that  this  substance  is  only  accidental,  then  the  mineral  will  be 
a  sesquisilicate  of  bismuth,  or  a  compound  of 

1^  atom  silica, 

1  atom  oxide  of  bismuth. 

3.  Sulphur  Salts  of  Bismuth* 

Sp.  1.  Needle  Ore  of  Bismuth. 

This  mineral  occurs  in  the  mines  of  Pischminskoi  and 
Klintzefskoi,  near  Berasof,  in  the  district  of  Catherinenbnif 
in  Siberia,  and  was  first  described  and  analyzed  by  Kanteo 
and  John. 

Colour  steel-grey  with  a  pale  copper  red  tarnish. 

Massive  and  crystallized  in  four  or  six-sided  prismi,  in 
which  the  lateral  faces  are  longitudinally  streaked. 

Fracture  uneven.  Such  of  the  crystals  as  I  have  leea 
traverse  quartz. 

Lustre  metallic;  opaque. 

Hardness  5*25 ;  specific  gravity,  as  determined  by  Jdin, 
6-125. 

Before  the  blowpipe  sulphur  is  driven  off,  the  assay  melto 
and  emits  numerous  sparkling  metallic  globules.  A  button  of 
lead  containing  copper  remains,  which  communicates  a  green- 
ish blue  colour  to  glass  of  borax. 

Its  constituents,  as  determined  by  John,*  are 


Bismuth, 

48-20    . 

4-8      . 

2-65 

Lead, 

2432     . 

1-87     . 

1 

Copper,     . 

12-10    , 

3-02     . 

1-6 

Nickel?     . 

1-58    . 

0-48 

Tellurium  ? 

1-32    . 

0-33 

Sulphur, 

11-58     . 

5-79 

Gold, 

0-79     . 

0-06 

,        94-89 
The  loss  of  5  per  cent,  in  this  analysis,  renders  it 
ble  to  deduce  from  it  the  chemical  constitution  of 
The  atoms  of  metals  are  nearly  twice  as  numerous 
sulphur.     Hence  the  metals  must  be  in  the  t 

*  Gehlen's  Jour.  (2d  series),  v.  227. 
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phurets.    If  we  admit  the  disulphurets  of  nickel,  and  tellurium, 
the  gold,  to  be  accidental  impurities,  the  bismuth,  lead 
copper,  are  to  each  other  very  nearly  as  the  numbers  5, 
2,  Hence  the  constituents  are 

5  atoms  disulphuret  of  bismuth, 
3  atoms  disulphuret  of  copper, 
2  atoms  disulphuret  of  lead. 
Were  we  to  admit  the  disulphuret  of  bismuth  to  act  the 
part  of  an  acid,  and  the  other  two  that  of  bases,  the  constitu- 
tion of  needle  ore  would  be 

3  atoms  sulphobismuthide  of  copper, 
2  atoms  sulphobismuthide  of  lead. 
Bat  a  new  analysis  is  still  wanting,  to  fix  our  ideas  about 
the  constitution  of  this  mineral. 

GENUS  XXIII. — COPPER. 

Copper  probably  stands  next  to  lead  in  abundance.  The 
Tmriety  of  its  ores  is  considerable.  It  is  found  native,  or  com- 
bined with  simple  bodies ;  and  it  forms  a  greater  number  of 
oxygen  salts  than  any  of  the  metals  except  iron,  while  its  sul- 
ph  ursalts  are  as  numerous  as  those  of  lead. 

I.  Xative,  or  combined  with  Simple  Bodies, 

Sp.  1.  Native  Copper » 

This  mineral  is  rather  common,  both  in  veins  and  beds.  In 
Cornwall  it  is  rather  abundant,  in  the  mines  around  Redruth. 
Fine  crystallized  specimens  come  from  Siberia;  nor  is  it  un- 
common in  Germany,  Spain,  Norway,  America,  &c. 

Colour  copper-red;  streak  unaltered. 

Mas<$ive,  and  in  strings  and  plates;  often  crystallized. 
The  primary  form  is  the  cube  ;  but  it  occurs  also  in  octahe- 
drons, rhombic  dodecahedrons  and  icosahedrons. 

Lustre  metallic;  opaque.      Fracture  hackly;  ductile. 

Hardness  21iy ;  specific  gravity  8*5844,  as  stated  by  Hauy. 

Before  the  blowpipe  it  fuses  pretty  easily,  and  is  covered 
on  cooling  with  a  coat  of  oxide. 

Dissolves  easily  in  sulphuric  acid;  solution  blue. 

I  am  not  aware  that  it  has  been  subjected  to  analysis,  but 
it  consists  almost  entirely  of  metallic  copper.  If  any  other 
metal  be  present  in  minute  quantity,  its  presence  has  not  yet 
been  dctfcted. 
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Sp.  2,  Red  Oxide  of  Copper. 
Red  copper  ore,  octahedral  copper  ore,  zieg^lerz,  tile  ore. 

This  mineral  occurs  both  in  beds  and  veins ;  most  com- 
monly in  primary  rocks.  One  of  the  most  abundant  localides 
is  Cornwall,  but  it  occurs  also  in  the  Bannat  of  Temeswar, 
near  Catherinenburg  in  Siberia,  and  at  Chessy,  near  Lyons. 
The  French  specimens  occur  in  sandstone,  the  Hungarian  in 
gneiss.     Many  other  localities  might  be  named. 

Colour  between  cochineal-red  and  lead-gfrey.  When  Id 
capillary  crystals  almost  carmine  red;  streak  various  shades 
of  reddish-brown. 

Massive  and  crystallized.  Primary  form  of  the  crystak 
the  regular  octahedron,  but  it  occurs  also  crystallized  in  cnbeSi 
cubo-octahedrons,  rhomboidal  dodecahedrons  and  acute  rhom- 
boids. 

Lustre  adamantine ;  sometimes  imperfect  metallic. 

Semitransparent  to  translucent  on  the  edges ;  brittle. 

Hardness  3*5;  specific  gravity,  according  to  Haidinger, 
5-992. 

Before  the  blowpipe,  in  the  interior  flame,  it  is  reduced  to 
a  button  of  copper. 

Soluble,  with  effervescence,  in  nitric  acid;  without effenref- 
cence  in  muriatic  acid. 

From  the  experiments  of  Klaproth  and  Chenevix,  tbere 
can  be  no  doubt  that  it  is  a  suboxide  of  copper,  composed  of 

2  atoms  copper    =  8  or    88'88 
1  atom  oxygen     =  1  or    11'12 
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Sp.  3.  Black  Oxide  qf  Copper. 

This  mineral  is  found  in  most  of  the  Cornish  mines  where 
copper  pyrites  or  red  copper  ore  occurs.  Carrarat  and  Tln- 
croft  mines  may  be  mentioned  as  an  example. 

Colour  black,  or  bluish  or  brownish-black. 

Rarely  massive ;  mostly  disseminated  through  or  covering 
other  ores  of  copper. 

Friable ;  composed  of  dusty  particles  which  scarcely  awl 
the  fingers. 

Heavy. 

Before  the  blowpipe  it  is  infusible,  and  does  not  give  onti 
sulphureous  odour.     With  borax  it  yields  a  greenish  dag. 
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It  has  not  been  analyzed,  but  is  considered  as  a  mixture  of 
oxides  of  copper  and  iron. 


Sp.  4.  Disulphuret  of  Copper. 
Glance  copper,  sulphuret  of  copper,  vitreous  copper  ore,  kupfeiglai. 

This  is  one  of  the  commonest  ores  of  copper.  Fine  speci- 
mens of  it  are  found  in  Cornwall,  near  Redruth ;  and  near 
Freyberg,  where  it  is  found  in  veins. 

Colour  blackish  lead-grey ;  streak  the  same. 

It    occurs    massive    and    crystallized. 
The  primary  form  is  an  acute  rhomboid. 

Pon  F  7P  30' 
This  is  the  form  obtained  by  cleavage,  but 
the  usual  crystal  isaregular  six-sided  prism, 
the  terminal  edges  of  which  are  usually 
replaced  by  planes,  which,  when  complete, 
convert  the  crystal  into  a  double  six-sided 
pyramid.  These  pyramids  are  sometimes 
obtuse  and  sometimes  acute,  so  that  the 
dodecahedrons  formed  are  either  long  or 
short.  Sometimes  the  two  dodecahedrons 
appear  together  in  the  same  crystal,  as  in 
the  figure  in  the  margin. 

Lustre  metallic ;  opaque ;  very  sectile. 

Hardness  2'75;    specific  gravity  of  a 
very  pure  crystal,  by  my  trial,  5*7022. 

In  the  oxidizing  flame  of  the  blowpipe  it  melts,  and  emits 
glowing  drops  with  a  noise.  In  the  reducing  flame  it  becomes 
covered  with  a  coat  and  does  not  melt.  If  the  sulphur  has 
been  driven  off,  a  globule  of  copper  remains. 

In  hot  nitric  acid  the  copper  dissolves,  and  most  of  the  sul- 
phur remains  unacted  on. 

Its  constituents  are  as  follows : 


Copper, 
Sulphur, 
Iron, 
Silica, 


X 


Atom*. 


78-5 
18-5 
2-25 


76-5 

220 

0-.5 


0-73      — 


77-16     19-29 
20-621   10-31 


1-45 


100 


99 


99-23 


041 


•  Klaproth,  Beitrajj^p.  ii.  279.  t  Il>»^-  »^-  ^7. 

I    By  my  analysis.     The  8|)0cimen  wa.<  a  finr  rry»tal  from  the  united 
mines,  Corinvall.     Spi'cifir  gravity  .'>'702*2. 
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If  we  allow  the  iron  to  be  in  the  state  of  cubic  pyrites  tnd 
an  accidental  impurity,  it  is  obvious  that  the  mineral  is  a  com- 
pound of 

1  atom  sulphur, 

2  atoms  copper. 
Or  it  is  a  disulphuret  of  copper. 

Sp.  5.  Seleniet  of  Copper. 

From  the  analysis  of  M.  H.  Rose,  given  while  giving  an 
account  of  seleniet  of  lead  (p.  552),  it  is  evident  that  seleniet 
of  copper  exists  among  the  seleniets  found  in  the  eastern  part 
of  the  Hartz,  but  as  it  has  not  been  seen  in  a  separate  states 
no  description  can  be  given.  Berzelius  got  from  Svedemt- 
jerna  a  small  specimen  of  limestone  through  which  some 
seleniet  of  copper  was  interspersed;  it  was  heavy,  had  a  8ilTe^ 
white  colour  and  the  metallic  lustre.  It  dissolved  completely 
in  nitric  acid.  The  solution  was  blue.  It  was  scarcely  ftt^ 
cipitated  by  muriatic  acid,  and  not  at  all  by  sulphuric  acid  or 
nitrate  of  barytes.  Caustic  ammonia  in  excess  kept  it  whoDy 
in  solution.  Carbonate  of  potash  threw  down  carbonate  of 
copper,  and  the  residual  liquor  yielded  selenium.  From  tbeoe 
experiments  it  appears  that  the  mineral  was  a  seleniet  of 
copper,  but  the  quantity  was  too  small  to  admit  of  accniate 
analysis.* 

Sp.  6.  Arseniet  of  Copper. 

White  copper  ore. 

This  mineral  was  noticed  by  Henkel,  and  was  admitted  by 
Werner  as  a  peculiar  species  of  copper  ore,  under  the  naso 
of  weisskup/ererz ;  but  it  is  very  rare,  and  no  locality  is  girea 
by  Hoflfmann,  but  Mr.  Jameson  mentions  Huel  Garland  ia 
Cornwall,  and  several  places  in  Germany  and  Hungary.  I 
have  never  had  an  opportunity  of  seeing  a  specimen  of  tlui 
rare  ore. 

Colour  intermediate  between  tin-white  and  braao-yellov. 

Massive  and  disseminated. 

Lustre  metallic,  glistening. 

Fracture  small  and  fine-grained,  uneven. 

Semihard;  brittle;  easily  frangible;  specific  gravity,  by 
De  la  Metherie,  4-500. 

Before  the  blowpipe  gives  off  arsenic,  and  melts  into  a  grey- 
ish-black slag. 

*  nfrzciiiis,  Afhanrilingar,  vi.  142. 
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It  has  not  been  analyzed,  but  from  the  action  of  the  blow- 
pipe it  b  obvious  that  it  consists  of  arsenic,  copper  and  iron. 
According  to  Henkel,  it  contains  40  per  cent  of  copper. 

2.  Simpk  Oxygen  Salts  of  Copper. 

Sp.  1.  Anhydrous  DicarboncUe  of  Copper. 

This  species  was  first  observed  by  Dr.  Heyne  in  the 
peninsula  of  Hindostan,  near  the  eastern  extremity  of  the 
Mysore,  where  it  appears  to  occur  in  nests  in  primary  rocks. 
It  was  described  and  analyzed  by  me  in  1813.* 

Colour  dark  blackish -brown,  when  the  mineral  is  pure; 
bot  in  general  small  veins  of  green  and  red  may  be  seen  tra- 
Tersing  it  These  consist  of  malachite  and  red  oxide  of  iron; 
streak  reddish- brown. 

Massive ;  has  not  been  observed  in  crystals. 

Fracture  small  conchoidal. 

Some  indications  of  a  foliated  structure  may  be  occasionally 
observed. 

Sectile;  opaque. 

Hardness  4*25 ;  specific  gravity  2*620. 

Dissolves  in  acids,  with  the  exception  of  a  little  red  powder, 
consisting  chiefly  of  peroxide  of  iron. 

Its  constituents,  by  my  analysis,  are 

Atom* 

Carbonic  acid,  16*70     .       607 

Oxide  of  copper,  60*75     .     12-15 

Peroxide  of  iron,  19'50  * 

Silica,  .  2 


99*05 
The  peroxide  of  iron  and  silica  are  foreign  bodies,  which 
traverse  the  mineral  in  small  veins  visible  to  the  naked  eye. 
It  is  obvious  that  the  pure  mineral  is  a  compound  of 

1  atom  carbonic  acid, 

2  atoms  oxide  of  copper  ; 
or  it  is  a  dicarbonate  of  copper. 

1   am   not  aware   that  this  species  has  been  observed  in 
Europe.     But  it  may  be  formed  artificially. 

•  Phil.  Trans.  1814,  p.  45. 
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S[>.  2.  Hydrous  LHcarbonale  of  Copper^ 

Malachite — mountiun  green — atlaserz. 

This  species  occurs  both  in  veins  and  beds,  and  in  rocks  of 
various  ages.  Fine  specimens  are  brought  from  Siberia,  from 
Chessy  in  France,  and  Moldawa  in  the  Bannat  of  Temeswar. 
It  is  rare  in  Cornwall. 

Colour  green  of  various  kinds ;  grass  green,  emerald  green, 
verdigris  green ;  streak  green,  but  rather  paler. 

Massive.  Texture  sometimes  earthy,  sometimes  compad^ 
and  sometimes  fibrous  The  fibres  are  exceedingly  slender. 
They  are  frequently  fasciculated.     In  cavities  we  sometimes 

see  minute  and  transparent  crystals,  com- 
monly macles.  These  crystals  yield  bf 
mechanical  division  an  oblique  rhomUc 
prism. 

Pon  MorM'  112*»  52* 
M  on  M'  107**  20' 
According  to  the  measurements  of  Mr. 
Brooke.     Mr.  Phillips  makes  the  primuy 
form  a  right  rhombic  prism. 
Lustre  adamantine,  inclining  to  vitreous ;  sometimes  silkj. 
Translucent,  sometimes  only  on  the  edges;  brittle. 
Hardness  4;   specific  gravity   4*008,   as   determined  bjT 
Haidinger. 

Before  the  blowpipe  it  decrepitates,  becomes  black,  remaiiii 
partly  infusible,  and  is  partly  converted  into  a  black  scoria* 
In  borax  it  dissolves,  communicating  a  deep  green  colour,  and 
leaving  a  button  of  metallic  copper. 
Its  constituents  are  as  follows : — 


^ 


M 


Carbonic  acid, 
Oxide  of  copper, 
Water, 

• 

t 

Meui.              AI0M> 

;i8 

70-5 
11-5 

21-25 

70-00 

8-75 

19-62 
70-25 
10*125 

MS 
14*05 
9 

1 

1*97 

1*96 

100 

100 

These  numbers  obviously  correspond  with 

1  atom  carbonic  acid, 

2  atoms  oxide  of  copper, 
I  atom  water. 

I  analyzed  a  specimen  of  pure  malachite,  having  a  silky 

•  Klaproth,  Beitragc,  ii.  287. 

f  Vanqiielin,  Haiiv's  Mincralogie,  iii.  491 . 
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ustre  and  a  specific  gravity  of  3*9122,  by  exposing  it  to  a 

'ed  heat  in  a  bottle  glass  retort,  to  the  mouth  of  which  a  tube 

d  with  chloride  of  calcium  was  attached.     The  result  was 


Carbonic  acid,  19*98 

Oxide  of  copper,     72' 69 
Water,  .  7-31 

99-98 


Atoms. 

7-26     .     1 
14-54     .     2 
6-5       .     0-895 


The  carbonic  acid  and  oxide  of  copper  are  exactly  1  and 

2  atoms.     The  water  is  less  than  1  atom.     The  mineral  had 

i>een  many  years  in  my  cabinet.  Had  it  lost  a  little  of  its  water? 

The  mineral  consequently  is  a  hydrous  dicarb(mate  of  copper j 

ing  from  the  preceding  species  by  the  presence  of  an 

of  water,  to  which  it  obviously  owes  its  green  colour. 

Sp.  3.  Sulphate  of  Copper. 

Blue  vitriol. 

This  salt  owes  its  existence  to  the  decomposition  of  differ- 
ent ores  of  copper,  especially  copper  pyrites.  It  is  found 
diwolved  in  several  waters,  partly  issuing  from  mines.  These 
have  received  the  name  of  waters  of  cementation.  Its  chief 
localities  are  Rammelsberg,  near  Goslar;  Neusohl,  in  Hun- 
gary ;  Anglesea ;   Wicklow ;  Fahlun,  &c. 

Colour  sky-blue  of  different  shades,  commonly  deep  ;  streak 
white. 

Sometimes  amorphous,  but  frequently  also 
crystallized.  The  primary  form  is  a  doubly 
oblique  prism. 

P  on  M  127^  30 
P  on  T  108° 
M  on  T  123° 
Lustre  vitreous. 
Semi  transparent  to  translucent. 
Rather  brittle. 

Hardness  2-25  ;  specific  gravity  2*213. 
Taste  metallic  and  nauseous  ;  soluble  in  water. 
Its  constituents  are  Atomt. 

Sulphuric  acid,  32     .     6-4     .      1 

Oxide  of  copper,         32     .     6-4     .      1 
Water,  36     .  32        .5 


-J 


100 
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It  is  obviously  a  hydrous  sulphate  of  copper,  composei 

1  atom  sulphuric  acid, 
1  atom  oxide  of  copper, 
5  atoms  water. 

Sp.  4.  Brocfiantite.^ 

This  name  has  been  given  by  Mr.  Levy  to  certain 

emerald  green  transparent 

^^p\ .\^v  tals deposited  from  malachite, 

\      -\ — "^  ^\  ^         the  Bank  mines,  in  the  go' 

.  04   \     p       "      \\       ment  of  Catherinenburg,  SI 

/ ~/  \  "^  C;    The  crystals  are  thin  rectan 

rp'    tables  bevelled  on  the  edga 

having  their  angles  truncate 

represented    in    the    margin.     Mr.    Lev)' 

.  /I  adopted  as  the  primary  form  a  right  rk 


^     V  '^' 


prism. 
^'    '"'        Mr.  Children  examined  a  few  of  these  m 


LJ 


crystals  by  the  blowpipe,  and  found  nutluDj 

''   '"'     oxide  of  copper  and  sulphuric  acid.f 

The  exact  constitution  and  mineralogical  descripbo 
these  crystals  must  remain  unknown,  till  they  be  obuini 
greater  quantity  and  of  a  larger  size.f 

Sp.  5.  Teirasulphaie  of  Capper. 

This  mineral  occurs  in  Mexico,  where  it  is  said  to  be 
abundant,  but  the  particular  locality  is  unknown.  M. 
tliier  lias  analyzed  it,  but  as  he  has  given  no  descriptioii 
impossible  to  give  its  character8.§  Its  gangue  is  a  gm 
quartz  rock.  This  rock  is  penetrated  with  red  oxide  of  op| 
in  a  lamellar  state,  and  with  tetrasulphate  of  copper  of  a 
digris  green  colour.     It  has  no  lustre,  has  an  earthy  «F 

*  Named  in  honour  of  M.  Brochant. 

f  Annuls  of  Philosophy  (second  Sf'ries),  viii.  241. 

I  Thi>  Krmipnc  of  Mr.  Levy  ecems  to  be  intimately  conneeied ' 
Bniirhuntiti.'.  '^See  Annuls  of  Philosophy  (lecond  aeries),  si.  194.'  • 
ciniens  \v(>rc  found  in  the  collection  of  tlie  Dovrager  ConalCM  of -V^ 
lord. 

(.'olour  eineruld  green,  or  greenish  black,  tianalucenL  Crtfob  ^ 
rhoiiihic  prisiins,  with  ungles  of  about  105*.  Sometiniea  the  tiro  t^ 
loy,  or  c'veii  the  4  rdges  of  the  prisni,  are  replaced  by  tangftf  p* 
Thescj  last  crystuls  an*  hurrel-shaped.  By  Dr.  Wollaston*!  iriib  ^  ^ 
^t\i\icu\>  are  ^'ulphurir  acid  and  oxide  of  copper. 

y  Mriimires  |.ai  ncrthicr,  ii.  1!M. 
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In  general  it  is  intimately  mixed  with  the  rock,  but  sometimes 
it  occurs  in  grains  or  small  pieces.  Berthier  found  the  con- 
stituents. 


Oxide  of  copper, 

45-9     . 

Atoms. 

9-18     .     8'9e 

Sulphuric  acid, 

11-5     . 

2-3      .     1 

Water, 

121     . 

10-75     .     4-67 

Gangue, 

305 

100-0 
These  numbers  correspond  with 

1  atom  sulphuric  acid, 

4  atoms  oxide  of  copper, 

4|  atoms  water. 
It  is  therefore  a  hydrous  tetrasulphate  of  copper. 

Sp.  6.  Hydrous  Diphosphate  of  Copper. 

This  mineral  constitutes  a  bed  in  primary  rocks  at  Libethen, 
near  Neusohl,  in  Hungary. 

Colour  olive  green,  generally  dark ;  streak  olive  g^en. 

Usually  in  prismatic  crystals,  often  so  short  as  to  have  an 
octahedral  form.      The   primary  figure, 
according  to   Levy,   is  a  right   rhombic 
prism. 

M  on  M'  95*  20' 

Lustre  resinous ;    fracture  conchoidal, 
uneven  ;  no  cleavage  has  been  observed. 

Translucent  on  the  edges ;  brittle. 

Hardness  4;   specific   gravity  3*6   to 
3-8. 

Its  constituents,  as  determined  by  Berthier,^  are  aa  follows : 


Phosphoric  acid. 

28-7     . 

AtonuL 

6-37 

Oxide  of  copper. 

63-9     . 

12-78 

Water, 

7-4     . 

6-67 

100-0 
These  numbers  correspond  with 

1  atom  phosphoric  acid, 

2  atoms  oxide  of  copper, 
1  atom  water. 

It  is  therefore  a  hydrous  diphosphate  of  copper. 

*  Ann.  den  Mines,  viii.  334. 
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Sp.  7.  Pelokofiiie,* 

This  mineral  is  found  in  the  Tierra  amariila  and  ti 
llemolinos,  in  China,  and  has  been  named  and  described  \ 
M.  Richter  of  Freyberg4 

Colour  bluish  black ;  streak  liver  brown. 

Never  observed  in  crystals. 

Fracture  conchoidal. 

Opaque. 

Lustre  vitreous,  almost  dull. 

Brittle,  but  not  remarkably  so. 

Hardness  3 ;  specific  gravity  2*567. 

Dissolves  easily  in  muriatic  acid,  less  easily  in  nitric  aod 
The  muriatic  acid  solution  has  a  pistachio  green  colour,  and 
contains  iron,  manganese,  copper  and  phosphoric  acid. 

I  am  not  aware  that  this  mineral  has  been  hitherto  sulgecled 
to  a  chemical  analysis. 

Sp.  8.  Hydrous  Subbisesquip/iOSpheUe  ofCopptr. 

This  species  is  found  in  veins  traversing  greywacke  slitetf 
Bonn  and  Virneberg,  near  Kheinbreitbach,  on  the  Rhine. 

Colour  ememld  green,  verdigris  green  and  blackish  gren. 
often  darker  on  tlie  surface ;  streak  green,  a  little  paler  tka 
that  of  tlie  mineral. 

It  has  usually  a  striated  structure,  arising  from  a  collecdiB 
of  minute  crystals  aggregated  together.  The  minnte  uJ 
separate  crystals  are  usually  dull,  and  of  a  bladdsk-gifci 
colour  externally.     The  primary  form  of  the  crystal  hai  m 

been  well  made  out  Mr.  Brooke,  from  iaptf* 
;  ^  feet  measurements,  considers  itasanoUqv 


I' 


^  rhombic  prism. 

,  "^      '  P  on  M  or  M'  ^V  SO' 

i  ^^        ,  ,  M  on  M'  37**  SV 

Fracture  small  conchoidal,  uneren. 
Lustre  adamantine,  inclining  to  vitreoVi 
IVansIucent,  at  least  on  the  edges. 
Hardness  4*75  ;   specific  gravity,  as  determined  by  )b* 
Lunn,  4*2. 

Before  tlie  blowpi])e  it  readily  fuses  into  a  reddiaMU 
slag,  adhering  to  the  charcoal,  and  by  the  addition  of 
of  soda  it  is  reduced  to  a  bead  of  pure  copper. 

From  «rix«f ,  blacky  unil  «•»!#,  powder. 

f  Poirgenflorfs  Aniialcn,  xii.  090. 
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Its  constituents,  as  determined  by  Mr.  Lunn,^  are 


AtOlQft. 


Phosphoric  acid,  21-687     .       4-82       .     1 

Oxide  of  copper,  6-2-847     .     12-569     .     2-6 

Water,  15-454     .     13-73       .     2-84 


99-988 
These  numbers  indicate 

1  atom  phosphoric  acid, 

2^  atoms  copper, 

3  atoms  water. 
It  is  therefore  a  hydrous  8ub'2  ^phosphate  of  copper. 

Sp.  9.  Hydrous  Sesquisilicate  of  Copper, 

Dioptase — achirite — emerald  copper. 
This  mineral  was  brought  from  the  Kirghese  Steppes  by 
KchiT  Mehemet,  a  Bucharian  merchant.     Hence  the  origin  of 
lie  name  achirite. 
Colour  emerald  green,  also  blackish-green, 

verdigris  green ;  streak  green. 
it  occurs  in  crystals,  having  the  form  of 
doDgated  rhombic  dodecahedrons 
g  on  g'  95^  33' 

o'  on  o  120^  4'  ! 

g  on  o  or  g'  on  o'  133® 
asured  by  Mr.  W.  Phillips. 
The  primary  form  is  an  obtuse  rhomboid 
Pon  P  126°  17'.  _ 

Structure  foliated.  ^^-^\  ^  r^ 

Fracture  conchoidal,  uneven.  ^\    '' 

Lustre  vitreous,  inclining  to  resinous.  ^'^    p^  N* 

Transparent  to  translucent ;  brittle.  ^^ 

Hardness  5 ;  specific  gravity  5-278. 

It  decrepitates  before  the  blowpipe,  and  upon  charcoal 
>ecomes  black  in  the  oxidizing  flame,  and  red  in  the  reducing 
lame,  without  meltin*^.  Fuses  easily  with  borax,  communi- 
iSiting  a  green  colour. 

Dissolves  without  effervescence  in  nitric  acid,  and  the  silica 
gelatinizes. 
Its  constituents,  as  determined  by  Lowitz,f  are 


•  Annals  of  Philosophy  (second  series),  iii.  179. 
t  Nova  Acta  Petropol.  xiii. 
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Ataau. 

33     . 

16-5     .     1-5 

55     . 

11        .     I 

12     . 

10-66  .     0-97 

Silica, 

Oxide  of  copper,     55 

Water, 


100 
These  numbers  obviously  correspond  with 

1^  atom  silica, 
1  atom  oxide  of  copper* 
1  atom  water. 
It  is  therefore  a  hydrous  sesquisilicaie  of  copper. 
By  the  analysis  of  Hess,*  its  constituents  are 


Oxide  of  copper, 

45-10     . 

9-02    . 

,     1 

Silica, 

• 

36-85     . 

18-42    . 

,    2-04 

Water, 

• 

11-52     . 

10-32    . 

,     1-14 

Alumina, 

• 

2-36 

Lime, 

• 

3-89 

Magnesia, 

• 

0-22 

99-44 

This  analysis  leads  to  a  different  conclusion  from  tke  i 
ceding.    It  indicates  a  bisilicate ;  and  dioptase,  according  t 
differs  from  the  following  species  only  by  containing 
water. 

Sp.  10.  Bisilicaie  of  Copper. 
Kieselmalachite. 

This  mineral  occurs  at  Somerviile,  New  Jersey,  inico] 
mine,  incrusting  the  ferruginous  copper  ore  of  that  nine, 
was  first  described  and  analyzed  by  Mr.  George  T.  Bit 
More  lately  it  has  been  subjected  to  analysis  by  M.  Berd 

Colour  bluish-green ;  powder  light  blue. 

^'lassive. 

Fracture  conchoidal ;  opaque ;  dull. 

Easily  scratched  by  the  knife. 

Specific  gravity  2*159. 

Alone  before  the  blowpipe  it  becomes  black,  and  dsn 
melt.  With  borax  it  fuses  into  a  glaas  of  a  bright  p 
colour.  With  carbonate  of  soda  g^ves  globules  of 
copper. 

Its  constituents  arc  as  follows : 

•  Mrmoirpu  par  Berthier,  ii.  261. 
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ide  of  copper, 

>Utf  •  •  • 

ide  of  iron  and  sand. 


r. 


AUiM.' 

« 

t 

1               3              1 

t 

45- 175 

85-1 

9035      702 

1 

1 

37-250 

35-4 

18-625 

17-7 

206 

2-52 

— 

10 

m^ 

-— 

— 

_^ 

17000 

28-5 

1511 

25-33 

1-66 

3-C 

99-425 

100 

X 

Atom*. 

Oxide  of  copper, 

4000     . 

8          .     1 

Silica, 

36-54     . 

18-27     .     2-28 

Oxide  of  iron, 

1-00     . 

"^~"          • 

Quartz, 

2-10     . 

•  ""^ 

Water, 

20-20     . 

17-95     .     2-24 

99-84 
is  is  intermediate  between  the  analyses  of  Bowen  and 
ier. 
obvious  tliat  tlie  two  first  analyses  do  not  belong  to  the 

'cies.     The  first  is  a  bisilicate,  composed  of 
2  atoms  silica, 

I  atom  oxide  of  copper, 

I I  atom  water. 

e  second  is  a  bisesquisilicate  composed  of 

2lj  atoms  silica, 

1  atom  oxide  of  copper, 

3^  atoms  water, 
rthier  has  given  us  a  description  of  the  specimen  which 
ilyzed. 

times  it  constitutes  a  thin  crust  of  a  fine  green  colour, 
•arent,  having  a  vitreous  lustre,  and  adhering  to  the 
e  of  native  copper.  Sometimes  it  is  in  compact  masses, 
r  a  conchoidal  fracture  ;  dull ;  granular ;  opaque,  or  only 
ucent  on  the  edges ;  of  a  sky  or  blue  colour,  with 
ht  shade  of  green  ;  very  soft,  and  exceedingly  light. 
U  it  swims  in  water,  but  it  gradually  absorbs  that  liquid 
hen  sinks  to  the  bottom,  and  becomes  transparent. 
times  it  is  in  compact  masses,  much  heavier  than  the 
ling  variety,  of  a  pale  greenish-blue  colour,  and  pretty 


wni,  Sillirii.'in's  .loiir    viii.  lis.     f  Berthicr,  Memoires  par,  ii.  2.^7. 
jlxll.  PoL'-LTnilorf's  Anriiileii,  xviii.  254. 

2  n 
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This  description  shows  that  the  mineral  analyzed  by  Bertl 
cannot  be  the  same  witli  that  of  Bowen. 


Sp.  11.  Hydrous  Sub'bUesquiarseniaie  of 

Erinite  of  Haidinger. 

This  mineral  is  found  in  the  county  of  Limerick,  in  Ireh 
The  only  specimen  known  existed  in  Mr.  Allan's  collect 
in  Edinburgh.  It  was  described  by  Hudinger,  and  analy] 
by  Dr.  Turner.* 

Colour  emerald  green,  slightly  inclining  to  grass  gm 
streak  a  pale  green,  approaching  to  apple  gpreen. 

It  consists  of  masses,  arranged  in  concentric  coats,  wi 
rough  surfaces,  arising  from  the  termination  of  eiceeding 
small  crystals.  The  layers  often  may  be  easily  septnfi 
from  each  other.  They  are  themselves  very  compact,  sk 
an  uneven  and  sometimes  imperfect  conchoidal  fracture,  u 
traces  of  cleavage. 

These  cleavages  seem  to  be  parallel  to  the  broad  bc»i 
rectangular  four-sided  plates.  These  plates  form  atstJik 
aggregation. 

Lustre  almost  dull,  slightly  resinous. 

Translucent  on  the  edges. 

Hardness  4*75 ;  specific  gravity  4*043. 

Its  constituents,  as  determined  by  the  analysis  of  Ik 
Turner,  are 


Oxide  of  copper, 

59-44     . 

AIM 

11-89    . 

3-55 

Alumina, 

1-77     . 

0-78     . 

016 

Arsenic  acid, 

88-78     , 

4-66     . 

1 

Water, 

501     . 

4-45    . 

0-95 

10000 
These  numbers  (leaving  out  the  alumina)  comtpood** 

]  atom  arsenic  acid, 
2^  atoms  oxide  of  copper, 
1  atom  water. 
The  mineral  is  therefore  a  hydrous  subbisesquiaimirtr  • 
copper. 

Sp.  12.  Copper  Sckaum. 

Kupfenchaum— bardi{^lione — ^phannacoMderite. 
This  mineral  occurs  at  Schwatz,  in  the  Tyrol,  in  ik 

'  Phil.  Magazine  (second  series),  ir.  154. 
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if  Temeswar,  at  Matlock  in  Derb}*skire,  and  {fieriiafis  in  other 
ocalities. 

Colour  pale  apple  green,  and  Terdigiis  green,  inclining  to 

r  blue  ;  streak  of  the  same  colour,  bot  paler. 

Massive  and  crystallized  in  octaliedions ;  stmctoie  radiated 

foliated. 

Very  sectile  ;  thin  lamiree  flexible. 

Lustre  pearly  upon  mie  ot  tkte  fioes,  Titzeovis  on  tbe  odiers. 

Translacent  on  tbe  edges. 

Hardness  1*25  ;  specific  grarity  3*098. 

It  occurs  in  beds  and  veins  aeoompanied  by  other  ores  of 
T,  especially  blme  copper  ore. 

its  constituents,  determined  by  tbe  analysis  of  Kobell,*  are 

follows : — 

Arsenic  acid,  25-01  .  3*45  .  1 

Oxide  of  copper,  43-88  .  8-77  .  2-54 

Water,  17-46  .  15-52  .  4-5 

Carbonate  of  lime,  13*65  .  2*18  .  0-63 


100-00 
If  the  carbonate  of  lime  be  a  foreign  sobstanoe,  as  is  most 
likely,  the  constitution  of  this  mineral  is 

1  atom  arsenic  acid, 
2^  atoms  oxide  of  copper, 
4^  atoms  water. 
It  is  therefore  a  hydrous  sMnMesqmarwaaaie  qf  copper.     It 
differs  from  the  preceding  species  merely  by  containing  more 
irater. 

Sp.  13.  DiarMemate  (^  Copper. 

Eacbrotte— «iDenld  mahchite. 

This  mineral  was  discovered  at  Libethen,  in  Hungary,  i'^ 
fuartzose  mica  slate,  and  brought  to  London  under  the  name 
[>f  eochroite.  It  was  first  described  by  Haidinger,  and  analyzed 
by  Dr.  Turner.f 

Colour  bright  emerald  green  ;  streak  apple  green. 

Occurs  crystallized  in  four-sided  prisms,  with  angles  of  117^ 
20^. 

Cleavage  indisdncL 

Fracture  small  conchoidal,  uneven. 

•  Po^endorTi  AonaJen,  xriii.  253. 
t  Schweigger't  Jihrbuch,  xv.  231,  253. 
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Lustre  vitreous. 

Transparent  to  translucent. 

Refracts  doubly,  pretty  strongly. 

Rather  brittle. 

Hardness  3*75 ;  specific  gravity  3-389. 

When  heated  it  loses  water,  and  becomes  yellowkb-gieen 
and  friable.  When  heated  to  a  certain  point  upon  charcoal 
it  is  reduced  in  an  instant  with  a  kind  of  deflagration,  kaviog 
a  globule  of  malleable  copper,  with  white  metallic  parddes 
dispersed  through  it,  which  are  entirely  volatilized  if  the  beat 
be  continued. 

Its  constituents,  as  determined  by  the  analysis  of  Dr.  Tur- 
ner, are  as  follows : 

Atoiiit. 

Arsenic  acid,  33-02     .       4-55     .      1 

Oxide  of  copper,      47*85     .       9*57     .     2*10 
Water,  .  18-80     .     16-71     .     3-67 


99*67 

These  numbers  correspond  with 

1  atom  arsenic  acid, 

2  atoms  oxide  of  copper, 
3^  atoms  water. 

It  is  therefore  a  hydrous  diarseniate  of  copper. 

Sp.  14.  Copper  Mica. 

Foliated  olWen  ore.     Kupfer  gKmiiier.     Hezafaedral  aneniate  of 

The  localities  of  this  species  are  the  same  as  of  the  t«9 
succeeding  ores. 

Colour  emerald  green,  grass  green ;  streak  emerald  greeDf 
apple  green,  rather  paler. 

Occurs  in  six-sided  tabular  crystals,  as  represented  in  dK 
.     -  ,.  margin. 

Pona  108<'4» 
""  ^  Pon  P'or  P^  llO^Sir 

-"^^^  -  P  or  P^  on  a  laSP  W 

a  on  m  or  m'  124^  A9 
The  primary  form  it  an  teste 
rhomboid,  of  which  the  faces  P,  P,  P'  in  the  figure  are  ii 
their  relative  position,  and  exhibit  the  angles. 

Cleavage  most  perfect,  perpendicular  to  the  axis  of  ^ 
rhomboid ;  that  is,  parallel  to  the  face  a  of  the  hexagonal  tahk* 
Fracture  conchoidal,  but  scarcely  observable. 


*''  V 
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Lustre  of  the  flat  faces  of  the  hexagonal  table  pearly,  of  the 

r  faces  vitreous. 
'l*ransparent  to  translucent ;  sectile. 

Hardness  2 ;  specific  gravity,  as  determined  by  Bournon, 

J-5488. 

It  decrepitates  before  the  blowpipe,  is  transformed  into  a 

L  spongy  scoria,  and  then  melts  into  a  black  globule, 

sometimes  no  vitreous  appearance.     Its  constituents,  as 

lermined  by  Mr.  Brooke,  are 

1  atom  arsenic  acid, 

2  atoms  oxide  of  copper, 

3  atoms  water. 

It  is  a  ter hydrous  diarseniate  of  copper^  and  probably  is  not 
ally  distinct  from  euchroite. 

Sp.  15.  Prismatic  Oliven  Ore,     Olivenite. 

Prismatic  arseniate  of  Bournon. 

This  mineral  occurs  in  several  of  the  copper  mines  in  the 

ighbourhood  of  Redruth,  at  Tingtftng,  Huel  Garland,  Huel 
Unity,  &c.  It  was  first  described  by  Bournon,  and  analyzed 
by  Chenevix,  in  1801. 

Colour  various  shades  of  olive  green,  passing  into  leek 
^Teen,  pistachio  green,  and  blackish  green  ;  into  liver  brown, 

i  wood  brown,  or  also  into  siskin  green  ;  streak  olive  green, 
[)r  even  brown. 

It  occurs  in  fine  capillary  flexible  threads,  and  in  small 
prismatic  crystals,  which  are  mechanically  divisible  parallel  to 
Jie  planes  of  a  right  rhombic  prism  of  111**  45',  as  measured 
)y  Brooke,*  or  110°  SC  according  to  Phillips.  Most  com - 
nonly  it  occurs  in  a  rhombic  prism  of  84^  and  96°,  terminated 
)y  a  dihedral  apex  with  isosceles  triangular  faces  inclined  to 
pach  other,  at  an  angle  of  1 12*^,  and  rising  from  the  acute 
mgle  of  the  prism. 

Fracture,  when  visible,  conchoidal,  uneven. 

Lustre  between  vitreous  and  resinous. 

Semitransparent  to  opaque  ;  brittle. 

Hardness  3;  specific  gravity,  as  determined  by  Bournon, 
1*2809;  as  determined  by  Mr.  Richardson,  4«166. 

Alone  it  remains  unchanged  before  the  blowpipe.  On 
•harcoal  it  nults  with  a  kind  of  deflagration,  and  is  reduced. 
\  white  metallic  ^^lobiih'  is  formed,  which  in  the  process  of 
■Doling  hcconio  coated      ith  rod  oxide  of  copper. 

•   IMiii.  Jour.  \i.  irjo. 
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Soluble  ill  nitric  acid. 

We  have  various  analyses  of  this  ore  by  Chenevix,  but  bii 
methods  of  analysis  were  not  of  a  nature  to  procure  accurate 
results.  Mr.  Brooke*  informs  us  that  he  found  the  consti- 
tuents 

1  atom  arsenic  acid, 
t2  atoms  oxide  of  copper, 
^    1^  atom  water. 
Kobell  analyzed  it  in  1830,f  and  obtained 


Arsenic  acid, 

36-71     . 

Atomt. 

6-06 

Pliosphoric  acid, 

3-36     . 

0-74 

Oxide  of  copper. 

56-43     . 

11-28 

Water, 

3-50     . 

3-11 

100-00 
The  analysis  of  it  by  Mr.  Richardson,  in  my  laboratory, 
agrees  very  nearly  \inth  that  of  Kobell.     He  obtained 

Arsenic  acid,         39*9     •     1 
Oxide  of  copper,  56-2     •     2*04 
Water,  .         3-9     .     0-63 


100 
It  is  obvious  from  this,  that  it  is  an  anhydrous  diarseniate 
copper ;  or  the  water,  at  least  if  an  essential  constituenti 
not  exceed  half  an  atom. 

Sp.  16.  Acicular  Oliven  Ore. 
Trihedral  arseniate  of  Boumon — trihedral  oUyen  ore— oblique  piimtic 

arseniate  of  copper. 

This  species  occurs  in  Cornwall,  in  the  same  localities  as  the 
preceding  species. 

Colour  dark  verdigris  green,  inclining  to  sky  blue;  still 
darker  on  the  surface ;  streak  pea  green. 

Occurs,  though  rarely,  in  very  minute  crystals,  wUdi  may 
easily  be  mistaken  for  acute  rhomboids,  ot  which  tlie  acate 
terminations  are  sometimes  replaced  by  triangular  planes ;  but 
they  are  in  fact  oblique  rhombic  prisms,  the  lateral  planes  d 
which  meet  at  angles  of  56^  and  124<>.  The  inclinatioD  of 
the  summit  of  the  prism  on  the  lateral  planes  is  95%  accord- 
ing to  the  measurement  of  Mr.  Brooke. 

•  Kdin.  Jour.  p.  134.  f  FoggcndorTs  Annalen,  xvui.  249. 
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Lustre  pearly  on  the  foce  of  perfect  cleavage,  on  other  faces 
eiinous ;  translucent  on  the  edges.     Not  very  brittle. 

Hardness  2*75.  Specific  gravity,  by  Boumon,  4*192;  as 
letermined  by  Mr.  Richardson,  4*048. 

Deflagrates  before  the  blowpipe,  and  g^ves  out  arsenical 
'apours. 

According  to  Mr.  Brooke,  its  constituents  are 

1  atom  arsenic  acid, 

2  atoms  oxide  of  copper,  , 
2  atoms  water. 

But  it  was  carefully  analyzed  by  Mr.  Richardson  in  my 
aboratory,  who  found  its  constituents 


Arsenic  acid,  39*80     •     1 

Oxide  of  copper,    56*65    .     2*06 
Water,  .  3-55     .     0*57 


100 
It  is  therefore  identical  in  its  composition  with  prismatic 
nliren  ore»  being,  like  it,  an  anhydrous  diarseniate  of  copper. 

Sp.  17.  Amianihi/orm  Diarumaie  qf  Copper. 

A  variety  of  Bouraon'ti  acote  octahedral  aneniate. 

Colour  light  olive-green,  of  different  shades. 

Composed  of  a  congeries  of  imperfect  spheres,  consisting 
each  of  capillary  flexible  threads  diverging  from  a  centre, 
llie  length  of  these  threads  varies  from  7  to  |  inch. 

Soft  enough  to  be  scratched  by  the  nail. 

Opaque ;  sectile ;  specific  gravity  4*2697. 

The  action  of  the  blowpipe  being  nearly  tlie  same  on  all 
I  varieties  of  arseniated  copper,  we  may  refer  to  pages  612 
618  of  this  volume. 

1  subjected  it  to  analysis,  and  obtained 


Arsenic  acid, 
Oxide  of  copper, 
Water, 

40-61 

54-98 

4-41 

Atoau. 
.       1 

.     1-96 
.     0-7 

100*00 
It  is  obviously  an  anhydrous  diarseniate,  similar  in  its  com* 
position  with  the  two  procoding  species. 
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Sp.  18.  Octahedral  Arseniate  of  Copper. 

Linsciierz,  lenticular  copper  ore,  pritfouitic  liriconite. 

This  species  has  been  hitherto  found  only  in  veins  in  the 

following  Cornish  mines,  Huel  Muttrel,  Huel  Garland,  Hud 

Unity,  where  it  is  associated  with  the  three  preceding  speciei. 

Colour  bluish-white,  bluish-green,  sky-blue,  greenish-white 

and  deep  grass-green ;  streak  similar,  very  pale. 

The  primary  form  of  the  crystal  is  considered  to  be  an 
obtuse  octahedron,  in  which  the  common  base  of  tlie  tw'o 
pyramids  is  rectangular.    This  octahedron  is  usually  elongated, 

as  represented  in  the  margin. 
MX  »'  ^         M  on  P  or  M'  on  P  133*  W 

P  on  P  60°  40' 
M  on  M'  72**  22^ 
Mr.  Brooke  suspects  the  primary  form  to  be  an  oblique 
rhombic  prism.* 

Fracture  imperfect  conchoidal,  uneven. 
Lustre  vitreous,  inclining  to  resinous. 
Semitransparent  to  translucent;  nearly  sectiie. 
Hardness  2*25 ;  specific  gravity,  as  determined  by  Boumoo, 
2*882;  according  to  Haidinger  2*926.     I  found  it  2-78,  but  the 
specimen  was  impure. 

Before  the  blowpipe  it  loses  its  transparency  and  colour, 
emits  fumes  of  arsenic,  and  is  changed  into  a  friable  scoria, 
containing  some  metallic  globules.  With  borax  g^ives  a  greeo 
glass,  and  is  partly  reduced. 

According  to  the  analysis  of  Mr.  Brooke,  its  conttitueots 
are 

1  atom  arsenic  acid, 
1  atom  oxide  of  copper, 
5  atoms  water. 
I  picked  out  4*215  g^ins  of  pure  crystak  of  this  mjoeni} 
and  subjected  them  to  analysis.     The  analysis  could  not  be 
very  satisfactory,  on  account  of  the  small  quantity  employed* 
But  the  result  was  as  follows : 

Atonu. 

Arsenic  acid,    .         43*39     .     1 
Oxide  of  copper,      30-10     .     1*007 
Water,     .  26-69     .     3-966 


'■^ 


0018 

I'liis  is  obviously  a  compound  of 

Etiin.  Jour.  vi.  132. 
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1  atom  arsenic  acid, 
1  atom  oxide  of  copper, 
4  atoms  water. 
It  is  therefore  a  hydrous  arseniate  of  copper.* 

The  species  of  arseniated  copper,  in  a  chemical  point  of 
IT  lew,  may  be  reduced  to  7 : — 

1.  Hydrous  subbisesquiarseniate  of  copper,  composed  of  - 

1  atom  arsenic  acid, 

2^  atoms  oxide  of  copper, 

1  atom  water. 

2.  Copper  schaum,  composed  of 

1  atom  arsenic  acid, 
2^  atoms  oxide  of  copper, 
4^  atoms  water. 
8.  Copper  mica,  composed  of 

1  atom  arsenic  acid, 

2  atoms  oxide  of  copper, 

3  atoms  water. 

4.  Euchroite,  composed  of 

1  atom  arsenic  acid, 

2  atoms  oxide  of  copper, 
3f  atoms  water. 

5.  Linsenerz  of  Trolls  Wachmeister,  composed  of 

1  atom  arsenic  acid, 

2  atoms  oxide  of  copper, 
5  2^  atoms  water. 

•  TrolU'  Warhmtistcr  published  in  the  Memoire  of  the  Stockholm 
\cadefny,  for  I8:J2,  an  analysis  of  the  blue  Linsenera  firoin  Cornwall.  He 
rives  no  description  of  the  mineral  which  he  examiiiod,  but  it  is  evident 
roin  the  result  of  his  analysis  that  his  mineral  belonged  to  a  different  species 
rom  the  mineral  described  in  the  text.     He  obtained* 

Atom*. 


Water,     . 

22-24 

.     5-65 

Oxido  of  copper, 

35*  19 

.     2 

Aluiuiiiu, 

803 

.  — 

Peroxide  of  iron. 

3-41 

.  — 

Arsenic  acid. 

2079 

.     0-22  J  ' 

Phosphoric  acid. 

3-61 

Silira, 

4-04 

Sand, 

2-95 

•03 


100-26 
The   <pr(inu'n   \vn>   obviously   very  impure,   but  if  wo   take  the   phos- 
t^<»nr  .H  id  alonu'  uitli  the  arsenic,  the  s)M.'cies  is   obviously  a  diarseniate  of 
"[•per  imiu<l  \Mtli  ImIwcoii  .*>  .iiid  (i  atoms  water. 

•    i'oiii;tii«lorl  s  Aiuiali'ii,  uiv.  306. 
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6.  Anhydrous  diarseniate  of  copper^  composed  of 

1  atom  arsenic  acid, 

2  atoms  oxide  of  copper, 
I  atom  water. 

It  includes  species  15,  16  and  17. 

7.  Hydrous  arseniate  of  copper,  composed  of 

1  atom  arsenic  acid, 
]  atom  oxide  of  copper, 
4  atoms  water. 
The  constitution  of  these  minerals  will  be  better  seen  if  ire 
represent  it  in  symbols. 

1.  Cp2*A8+Aq. 

2.  Cp«-^A8+4jAq. 

3.  Cp«A8+3Aq. 

4.  Cp«A8+3|Aq. 

5.  Cp«A8+5§Aq. 
C.  Cp«A8+jAq. 
7.  CpA8+4Aq. 

3.  Double  Oxygen  Salts  of  Copper. 

Sp.  1.  Hydro-Carbonate  of  Copper. 

Blue  copper  ore. 

This  species  is  met  with  in  the  same  localities  as  malachite, 
or  hydrous  carbonate  of  copper. 

Colour  various  shades  of  azure  blue,  passing  into  bladdnk- 
blue  and  Berlin-blue;  streak  similar,  but  lighter. 

^•v  Massive  and  crystallized.     By  mechanic^ 


"\ 


M 


A 


division  an  oblique  rhombic  prism  may  be  ob- 
o  tained,  which  constitutes  the  primary  form. 


M 


P  on  M  or  M'  91^  ZV 
M  on  M'  98**  50' 
The  terminal  edges  of  the  prism  are  frequently 
replaced  by  planes,  which,  if  sufficiently  en- 
larged,  would  constitute  a  four-sided  pyrunid- 
Sometimes  the  obtuse  lateral  edges  of  the  prisB 
are  replaced   by  planes,  and  sometimes  tke 
angles  o  are  replaced  by  triangular  planes. 
Texture  foliated;  fracture  conchoidal. 
Lustre  vitreous,  almost  adamantine. 
I'ninsparent  to  translucent  on  the  edges. 
Brittle. 

Hardness  4*25  ;  specific  gravity  8'8SI. 
When  heated  it  becomes  black.     It  melts  before  the  blow- 
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m  charcoal,  and  colours  borax  green  in  the  oxidizing 

solves  with  effervescence  in  nitric  acid, 
constituents  are  as  follows : 


« 

t 

t 

Atam^ 

arbonic  acid, 
xide  of  copper, 
(^ater. 

24 

70 

6 

21-25 
70 

8-75 

25-76 

6908 

5-46 

9-36 
13-81 

4-85 

1-93 
2*84 
1 

100 

100 

10030 

;]ng  Phillips'  result  as  probably  the  most  accurate,  the 
tuents  are 

2  atoms  carbonic  acid, 

3  atoms  oxide  of  copper, 
I  atom  water. 

ice  the  constitution  of  the  mineral  must  be 

2  atoms  carbonate  of  copper, 

1  atom  hydrate  of  copper. 
I  therefore  a  hydro-carbonate  of  copper.     To  the  pre- 
jf  water  it  is  indebted  for  its  blue  colour. 


Sp.  2.  Silico^Carbonate  of  Copper. 

Chiysocolla,  copper  gpreen,  kieselmalachite  ? 

»  species  occurs  along  with  other  copper  ores  in  Thu- 
the  Hartz,  Hungary,   Cornwall,   Norway,    Siberia, 
0,  Chili,  &c. 

)ur  emerald  green,  pistachio  green,  asparagus  green, 
r  into  sky  blue ;  streak  white,  a  little  shining, 
ture  compact  without  any  cleavage. 
:ture  conchoidal. 

tre  vitreous  and  very  various  in  intensity. 
litransparent  to  translucent  on  the  edges;  rather  seetile. 
dness  3 ;  specific  gravity  2*238. 

)re  the  blowpipe  on  charcoal  it  becomes  black  in  the 
r  flame  without  melting.     With  borax  it  melts  into  a 
glassy  globule,  and  in  partly  reduced. 
Ml  in  lumps  it  dissolves  without  sensible  eiTervescence 
ic  acid ;  but  it  eflfervesces  when  in  powder. 

proth,  Bt'itrai^c,  iv.  l\\. 

iic|ii(>Iiii.  Ann.  do  Mii»euni,  xx.  1. 

>lii|H,  Royal  Institution  Jour.  iv.  *i7A. 
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Its  constituents  are  as  follows : — 


Silii'^ 

Carbonic  acid, 

Oxide  of  copper,    . 

Water, 

Sulphate  of  lime,    . 

« 

t 

t 

AtanoL 

26 

7 

50 

17 

28-37 

3-00 

49-63 

17-50 

1-60 

25-31 

14-98 

54-46 

5-25 

12-65 
5-44 

10-89 
4-66 

S-32 

1 

2 

0-84 

100 

100 

100 

The  great  difference  in  the  proportion  of  carbonic  add  in 
these  analyses,  renders  it  probable  that  the  carbonate  and 
silicate  of  copper  are  not  chemically  combined,  but  only 
mechanically  mixed.  Yet  the  specimen  which  I  aualyied 
appeared,  even  under  a  strong  magpaifier,  perfectly  homogene- 
ous. 

The  atomic  numbers,  determined  from  my  analysis^  ap- 
})roach 

2  atoms  silica, 

1  atom  carbonic  acid, 

2  atoms  oxide  of  copper, 
1  atom  water. 

i  icnce  the  constitution  of  the  mineral  seems  to  be 
1  atom  carbonate  of  copper, 
1  atom  bisilicate  of  copper, 
1  atom  water. 


4.  Chlorine  Salts  of  Copper, 

Sp.  1.  Hexmitriate  of  Copper. 

Grccnsand  of  Peru — atacanuto. 

This  mineral  was  first  brought  to  Europe  by  Dotnbey,  and 
was  supposed  to  occur  in  the  state  of  sand  in  the  desert  of 
Ataeama,  separating  Chili  from  Peru.  But  M.  Mariano  <k 
Rivero  informs  us  that  it  occurs  in  veins  in  the  district  of 
Tarapaca ;  that  the  Indians  of  Ataeama  extract  it  from  tbeie 
veins,  reduce  it  to  powder,  and  pass  it  through  a  sieroe.  b 
this  state  they  give  it  the  name  of  arenillo,  and  sell  it  all  oiver 
Chili  as  a  powder  for  letters.§     It  is  said  to  occur  also  ^ 

*  Klaproth,  Beitni-rr,  iv.  34.  t  John. 

t  \\\  my  analysis.     Annals  of  Philobophy,  vii.  322. 
4  Ann.  <ic  Chim.  ct  do  Phys.  xviii.  442. 
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[lemolinos,  in  Chili,  in  brown  ironstone.     It  has  been  observed 

esting  some  of  the  lavas  from  Mount  Vesuvius,  and  at 
S«      srartzenberg,  in  Saxony. 

Colour  olive,  leek,   emerald,   and  blackish-green ;  streak 
-green. 

It  occurs  in  minute  crystals,  of  which  the  primary  form  is 

right  rhombic  prism. 

M  on  M'  97*»  20' 

One  of  the  most  common  crystals  is  an  octahedron  Mrith  a 
*ectangular  base. 

Cleavage  parallel  to  the  base  of  the  primary  prism  perfect. 
Less  distinct  parallel  to  the  lateral  faces  of  the  prism. 

Lustre  adamantine. 

Semitransparent  to  translucent  on  the  edges;  rather  brittle. 

Hardness  2*5 ;  specific  gravity  4*43. 

Communicates  bright  blue  and  green  colours  to  the  flame 
of  a  candle.  Before  the  blowpipe  gives  out  fumes  of  muriatic 
add,  and  melts  at  last  into  a  globule  of  copper. 

Dissolves  without  effervescence  in  nitric  acid. 

Its  constituents  are  as  follows : — 


«      1      « 

t 

Atonu. 

Muriatic  acid, 
Oxide  of  copper,     . 
Water, 

10-6 
76-6 
12*8 

11-4 
70-5 
18-1 

10*1 

73 

16-9 

2*18 
14*6 
15 

1 

6-7 

6-88 

100 

100 

100 

The  atomic  numbers  derived  from  Klaproth's  analysis,  are 

1  atom  muriatic  acid, 

6f  atoms  oxide  of  copper, 

7  atoms  water. 
But  Proust's  analyses  rather  lead  to  the  conclusion  that  it 
s  composed  of 

1  atom  muriatic  acid, 

f>  atoms  oxide  of  copper, 

6  atoms  water. 
It  seems  therefore  to  be  a  hydrous  hexmuriaie  of  copper. 

•  Proust,  Ann.  de  Chim.  xxxii.  49. 
t  Klaprotli,  Britriure.  iii.  '2(M). 
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5.  Sulphur  Salts  of  Copper. 
Sp.  1.  Variegated  Copper  Ore. 

Buntkupfererz — liver-coloured  copper  ore. 

This  species  occurs  both  in  primary  and  secondary  forma- 
tions, and  is  associated  with  otlier  ores  of  copper.  In  Gim- 
wall  it  has  been  observed  in  Cookskitchen,  Tincroft,  and 
Dolcoath,  and  in  several  other  mines  in  the  same  county.  In 
the  Bannat,  and  at  Mansfield  it  is  found  in  beds.  Ireland, 
Silesia,  Norway,  Sweden,  Greenknd,  may  also  be  mentioned 
as  countries  where  it  is  found,  though  only  in  small  quantities. 

Colour  intermediate  between  copper-red,  and  pinchbeck 
brown ;  streak  pale  greyish  black,  a  little  shining. 

Occurs  both  massive  and  crystallized.  The  usual  form  is 
the  cube,  with  the  solid  angles  replaced  by  triangular  plane& 

Cleaves  parallel  to  these  triangular  feces.  Hence  iti 
primary  form  is  the  regular  octahedron. 

Lustre  metallic ;  liable  to  tarnish,  and  then  is  iridescent; 
rather  sectile ;  opaque. 

Hardness  2*5;  specific  gravity  5-003. 

Before  the  blowpipe  it  belmves  almost  like  ccpper  ff- 
riles. 

Its  constituents  are 


• 

t 

Alow. 

Copper, 

63-334     . 

61-07     . 

15-55 

Iron, 

1 1-804     . 

1400     . 

3-68 

Sulphur, 

24-696     . 

23-75     . 

IS*!! 

Silica, 

0-166    . 

0-50 

100  99-32 

The  third  column  gives  the  mean  atomic  numbers  deduced 
from  both  analyses.     They  approach  pretty  nearly  to 

4  atoms  copper, 
1  atom  iron, 
3  atoms  sulphur. 
The  constitution  of  the  mineral  then  is 

2  atoms  dbulphuret  of  copper, 
1  atom  sulphuret  of  iron. 
Probably  the  first  of  these  sulphurets  acts  the  part  of  an  acid 

♦  Hisinger,  Afhandlingar,  iv.  859. 

t  R.  Phillii)8,  Annals  of  Philosophy  (second  series),  iii.  81. 
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nd  the  second  of  a  base.     It  may  then  be  considered  as  a 
isulphocuprite  of  iron. 

Sp.  2.  Copper  Pyrites, 

Yellow  copper  ore. 

This  is  one  of  the  most  abundant  and  important  ores  of 

t>pper ;  a  very  great  proportion  of  the  copper  of  commerce 

^ing  extracted  from  it.     It  occurs  both  in  veins  and  beds. 

In  veins  it  is  very  abundant  in  Cornwall,  and  the  celebrated 

ys  mountain  in  Anglesea  doubtless  constituted  a  bed.     It 

found  also  in  veins  in   Saxony  and  the   Hartz.     Many 

•r  localities  are  well  known,  as  Fahlun,  Siberia,  Norway, 

Colour  brass  yellow;  streak  greenish-black,  a  little  shin- 
• 

it  occurs  both  massive  and  in  crystals.     The  usual  shape  of 
iie  crystal  is  a  tetrahedron,  with  the  angles 
re        ed  by  small  triangular  planes.     But 
•  Phillips  has  shown  that  the  primary 

'Stal  is  an  octahedron  with  a  square  base. 
Pon  For  P"  on  P-'  lOP  52' 
P  on  P''  or  F  on  P"   126«»  SC 

Tlie  edges  of  the  pyramids,  but  not  their 
common  base,  are  often  replaced  by  faces 
m,  m',  m",  &c.  When  these  become  so 
large  as  to  obliterate  the  faces  P,  P',  &c., 
the  tetrahedron  with  its  angles  truncated 
is  formed,  which  is  the  common  shape  of 
'he  crystal. 

Fracture  uneven. 

Lustre  metallic ;  opaque  ;  rather  sectile* 

Hardness  2*75 ;  specific  gravity  from 
1-159  to  4-160. 

On  charcoal  it  becomes  black  before  the 
blowpipe,  and  red  on  cooling.  It  melts  into  a  globule,  which 
►ecomes  mat^netic  if  kept  in  the  blast  for  some  time.  With 
^orax  it  yields  a  globule  of  copper. 

Dissolves  in  dilute  nitric  acid,  leaving  sulphur.     The  solu- 
ion  is  green,  and  contains  copper  and  iron. 

Its  constituents  are  as  follows : 
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Sulphur, 
Copper, 
Iron,       .     . 
Eartliy  matter, 
Zinc,       .     . 


36-5 

300 

31-0 

10 

1-0 


34'4G 

31-20 

30-80 

l-IO 


35*87 
34-40 
30-47 
0-27 


99-5       97*56 


101-01 


36-52 

33-12 

30-00 

0-39 


i 


L 


[ 


36-331  32 
32-30,  32-6 
30-03    29*2 
2-28 1     3-2 


I 


100-08'  100-79 


I 

36-3 

3I'J 


97-0   I  9M 


Sulphur,      .     . 
Copper,       .     . 
Iron,      .     . 
Earthy  matter, 


II 

II 

t 

32 

33-6 

33-841 

33-3 

31-2 

31-006 

300 

32-2 

35-630 

2-6 

1-6 

1 

— 

35-01 
82-93 


34-655 
83-640 


I 


3-2-04  >    3I-5SJ 
0-5u 


97*9      98*6     100-477  :100 


100-983 


Tlicse  analyses  do  aot  differ  much  from  each  other.  Tk 
analysts  do  not  seem  always  to  have  succeeded  in  teptnlii! 
the  copper  completely  from  the  iron.  Abstracting  the  impui 
ties,  it  is  obvious  that  copper  pyrites  is  composed  of 

2  atoms  sulphur, 
I  atom  copper, 
1  atom  iron. 
It  is  therefore  a  compound  of 

1  atom  sulphuret  of  copper,  probably  acting  the  pwt  of  i 
ucid. 

1  atom  sulphuret  of  iron,  acting  the  part  of  a  base. 
It  IS  a  sulphocuprate  (^iron. 

Sp.  3.  Baumonite* 

Endcllione — triple  sulphureL 

This  mineral  was  first  observed  in  Huel  Boys,  in  thepsrii 
of  Endellion,  Cornwall.  It  has  only  been  observed  ia  wi* 
It  was  next  met  with  at  Kapnick  in  Transylvania;  aikerw^ 


*  Gurniveau  ;  Nicholson's  Jonr.  zxi.  145. 

f  Phillips,  Annals  of  Philosophy  (2d  scrietjb  in.  899. 

%  H.  Hose,  ibid.  vii.  355.  The  first  iipeamen  wai  firom  BMbop^^ 
second  from  l*'urstcnU»rg. 

§  Hiirtwell  of  Abo.     Ibid.  p.  155. 

(1  Herthier,  Ann.  dcs  Mines,  viii.  341. 

.  By  my  iinnly>is.     The  Ri)ccimons  wore  from  Anglesea. 

**  \U-  my  anuhsis.  A  fine  crystal  from  the  United  MinC^  €««*>' 
S  pen  I  if  irriiviiy  I'KJo. 


BOURNONITE. 


625 


ergne.     Magnificent  crystals  of  it  were  found  at  Neu- 
Anhalt,  and  at  Andreasberg  in  the  Hartz. 
ur  steel-grey,  inclining  to  blackish  lead-grey  or  iron- 
according  to  the   physical  qualities   of  the   surfiure; 
unaltered. 

ccurs  partly  crystallized  in  the  form  of  rectangular 

variously  modified,  and  partly  imbedded.     It  is  p«r- 

imellar,  affording  brilliant  planes  by  mechanical  divisioDy 

to  the  lateral  planes  of  a  right  rectangular  prism,  and 

e  to  botli  the  diagonals  of  the  base  of  the  prism.    Thus 

nary  form  may  be  either  a  right  rectangular  or  a  right 

c  prism,  with  angles  of  Qd""  dO^,  and  86''  30'.     But  the 

these  figures  has  been  preferred  by  crystallographers. 

condary  forms  are  produced  by  planes  upon  the  edges 

2;les  of  this  primary  form. 

re  metallic  ;  opaque  ;  brittle. 

biess  2*75 ;  specific  gravity,  as  determined  by  Hatchett, 

re  the  blowpipe  upon  charcoal,  it  melts,  smokes,  and 
i  black  globule.  In  a  strong  heat  the  charcoal  becomes 
i  with  a  globule  of  lead. 

olves  easily  in  nitric  acid  when  assisted  by  heat. 
onstituents  are 


« 

t 

t 

§ 

hur. 

17 

18 

13-50 

16 

monv> 

24-85 

19-75 

16-00 

28-5 

1,      .         .          .         . 

4M2 

42-52 

34*50 

39 

>er, 

12*80 

11-75 

16-25 

13-5 

»       •          ... 

1-20 

500 

13-75 

1 

jf,    . 

.— 

— 

2-25 

— 

Q  and  s»ilica, 

—         — 

2-5 

— 

96-47     97-00 

1 

98-75 

98*0 

tliird  of  tlu'si'  specimens  wjis  obviously  impure,  'lliis 
:o  1)1*  the  vase  with  the  fourth  also;  at  least  it  contains 
iiore  antimony  than  any  of  the  others.     The  mean  of 

t  two  analys(»s  jrivos  us 

rhctl,  NicholMm's  Jour.  ix.  16.  Corrccling  tome  of  his  eitiuiitCf. 
proth,  (;i'lil.u\  Jour.  v.  34.  Specimen  from  Aliemegcn  in 
1. 

|)r<»th,  BritrdLTf,  iv.  Hi\.     From  Andreasberg. 
iutxh,  il»i«l.  p.  H7.     From  Nunslo  in  Cornwall. 

2  s 
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Atonif. 

Sulphur, 

17-5       . 

8-75     .     2-72 

Antimony, 

22-05     . 

.     5-26     .     1-64 

Lead, 

41-81     , 

.     3-21     .     1 

Copper,     . 

12-27 

.     3-07     .     0-95 

Iron, 

310     . 

.     0-88     .     0-27 

20-31     . 

10-15     . 

.     3-21 

•26'28     . 

3-28     , 

.     1-03 

40-84     . 

314     . 

.     0-99 

12-65     , 

8-16     , 

,     1 

These  numbers  approach  nearly  to 

5|  atoms  sulphur, 
3  atoms  antimony, 
2  atoms  lead, 
2  atoms  copper. 
But  M.  H.  Rose*  has  lately  subjected  this  mineral  to  a 
careful  analysis,  and  obtained  the  following  constituents  from 
crystals  from  Pfaffenberg,  near  Neudorf. 

Atoou. 

Sulphur, 
Antimony, 
Lead,      .         • 
Copper, 

10008 
These  numbers  are  obviously 

3  atoms  sulphur, 
1  atom  antimony, 
1  atom  lead, 
1  atom  copper. 
Hence  the  mineral  must  be  composed  of 
1  atom  sulphide  of  antimony, 
1  atom  sulphuret  of  lead, 
1  atom  sulphuret  of  copper. 
The  first  of  these  acts  the  part  of  an  acid,  and  the  other 
two  of  bases.     Bournonite  is  a  compound  of 

1  atom  disulpho-antimonite  of  lead, 
1  atom  disulpho-antimonite  of  copper. 

Sp.  4.  Grey  Copper  Ore. 

Fahlerz — fahl  ore. 

This  mineral  occurs  along  with  the  other  species.  Tbeic 
is  some  risk  in  pointing  out  localities,  because  various  tpeeiei 
have  been  certainly  confounded  together  under  the  name  rf 
grey  copper  ore. 

*  PocrgendorTs  Annalai,  xv.  573. 
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Colour  8teel*grey,  or  iron-black;  streak  unaltered,  some-' 
s  inclining  to  brown. 

ire  and  crystallized  in  tetrahedrons,  which  is  considered 
pi      jy  form.     But  no  regular  structure  is  visible.    'Nor 
e  the  crystals  been  sufficiently  examined  to  detect  their 
-ue  form. 
Lustre  metallic';  opaque  ;  rather  brittle. 
Hardness  2*75 ;  specific  gpravity,  as  determined  by  Haidin- 
er,  from  4-798  to  5-104. 
To  determine  the  chemical  constitution  of  this  difficult 
i         M.  H.  Rose  has  analyzed  seven  carefully  selected 
I      pure  crystallized  specimens  from  different  localities.* 
r    se  analyses  having  thrown  a  new  light  on  the  subject,  it 
.  be  requisite  to  state  the  results  here. 
!•  Grey  copper  ore  from  St.  Marie  aux  Mines,  in  Alsace, 
t  »     panied  by  quartz  and  grey  oxide  of  manganese ; 

:  I      k. 


Sulphur, 

26-88     . 

13-41 

Antimony, 

12-46     . 

1-59 

Arsenic, 

10-19    . 

214 

Iron, 

4-66     . 

1-33 

Zinc, 

3-69     . 

0-86 

Silver,     . 

0-60     . 

0-04 

Copper, 

40-60     . 

1015 

Quartz, 

0-41 

99-44 

The  atoms  of  antimony,  arsenic,  and  copper,  are  13*88,  and 
(ose  of  sulphur  13*41.  Hence  these  metals  must  be  in  the 
ate  of  simple  sulphurets. 

The  atoms  of  antimony  and  arsenic  are  nearly  ^  of  those  of 
>pper.  Hence  the  essential  constituents  of  this  specimen 
?em  to  be 


11-1      ^  C  antimony 
1  atom  sulphide  of  ^  ^^^.^^  ^ 


i 

3  atoms  sulpliuret  of  copper. 

rr>i  ,  .  •    1  1      C  antimonitc  7     r 

1  he  mineral  is  a  trisulpho-  <<  .  }•  of  copper. 

'        (.arscnite      3  '^^ 

2.    From   Gersdorf,   by   Freyberg.     It  occurs  in  veins  in 

neiss,  with  iTystailized  fluor  spar  and  sulphate  of  barytes. 

treak  black. 

•  IVurL'tudoir-*  Annalon,  xv.  670. 
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AUmu. 

Sulphur, 

26-33     . 

1316 

Antimony, 

16-52     . 

2-OG 

Arsenic, 

7-21     . 

1-6 

Iron, 

4-89     . 

1-39 

Zinc, 

2-76     . 

0*64 

Silver,     . 

2-37     . 

0-17 

Copper, 

38-63     . 

9-76 

98-71 
Here,  to  make  the  atoms  of  the  copper  thrice  the  nu 
of  those  of  antimony  and  arsenic,  we  must  add  the  at     s 
zinc  and  silver.     This  specimen,  like  the  last,  consists  of 

1  atom  sulphide  of  ^  .    ^* 

'^  C  arsenic, 

3  atoms  sulphuret  of  copper,  silver,  zinc. 

But  the  antimony  bears  a  much  greater  proportion  to  t 
arsenic  than  in  the  first  specimen. 

3.  From  Kapnick  in  Hungary.     It  occurs  in  fine  crys 
along  with  crystallized  quartz,  galena,  iron  pyrites,  and  ye 
blende;  streak  dark  red. 


Atoms. 

Sulphur, 

25-77     . 

12*88 

Antimony, 

23-94     . 

2-99 

Arsenic, 

2-88    . 

0-60 

Iron, 

0-86     . 

0-24 

Zinc, 

7-29     . 

1-71 

Silver,     . 

0-62     • 

0-04 

Copper, 

87-98    . 

9-49 

99-34 

To  make  the  atoms  of  copper  thrice  those  of  the  an 
and  arsenic,  it  will  be  necessary  to  add  to  them  a  little  ot 
zinc,  but  not  the  whole. 

'^This  specimen,  like  the  preceding,  consists  of 

1  atom  sulphide  of  ^  . 

*^  (^  arsenic, 

3  atoms  sulphuret  of  copper. 

But  the  antimony  exists  in  5  times  as  many  atoms  as  t 
arsenic. 

4.  From  Dillenburg.  It  occurs  in  veins  in  g^reywad 
streak  cherry-red.  Crystals  frequently  mixed  with  iron  p 
rites. 
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At<MM. 

Sulphur, 

25-03     . 

12-51 

Antimony, 

25-27     . 

3-16 

Arsenic, 

2*26     . 

0-47 

Iron, 

1-52     . 

0-43 

Zinc, 

6-85     . 

1-58 

Silver,     . 

0-83     . 

0-06 

Copper, 

38-42     . 

9-60 

100*  18 
is  is  obviously  similar  to  the  others,  consisting  of 

1  atom  sulphide  of  ^  .     ^' 

*^  (^  arsenic, 

3  atoms  sulphuret  of  copper. 

From  Zilla,  near  Clausthal.     It  is  crystallized  in  tetra- 

ns,  usually  incrusted  with  copper  pyrites.     It  occurs  in 

in  greywacke  along  with  galena,  sparry  iron  ore  and 

I  spar;  streak  dark  red.  Atoini. 

Sulphur,  .         24-73     .     12-36 

Antimony,       .         28-24     .       3-53 

Iron,        .  2-27     .       0-64 

Zinc,  .  5-55     .       1-30 

Silver,     .         .  4-97     .       0-36 

Cc^iper,  .         34-48     .       8-62 


100-24 
re  there  is  no  arsenic  at  all.     To  make  tlie  atoms  of 
r  thrice  those  of  antimony,  we  must  add  the  zinc  and 
The  specimen  is  composed  of 

I  atom  sulphide  of  antimony, 
8  atoms  sulphuret  of  copper. 
From  the  Wenzel  mine,  near  Walfort  in  Furstenberg. 
>urs  in  veins  in  talky  gneiss,  with  crystals  of  sulphate  of 
?s  and  sonic*  jj^alena;  streak  black. 


Atomt. 

Sulphur, 

23-52     . 

11-76 

Antimony, 

26-63 

3-33 

Iron. 

3-72     . 

I  06 

Ziiir. 

3-10     , 

0-72 

Silver, 

17-71 

1-28 

Copper, 

*2.'i-23 

r).3| 

00-91 
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Here,  to  make  tlie  atoms  of  copper  thrice  those  of  antimony, 

we  must  add  all  the  other  metals.     The  specimen  consists  of 

1  atom  sulphide  of  antimony, 

1  1^  r  Chopper,  .         2 

3  atoms  sulphuret  of  {    .,  '^       .       .  . 

^  i  silver,  zmc,  iron,  1 

7.  Froni  Habacht-Fund  mine,  near  Freyberg.  This  mine- 
ral at  Freyberg  is  called  crystallized  Weissgiiltigerz.  But  iti 
composition  is  quite  different  from  the  Weisagiildgen  of 
Freyberg  analyzed  by  Klaproth.  It  is  crystallized  in  tetn- 
hedrons,  and  occurs  along  with  galena,  copper  pyrites,  roth- 
g'lild,  brown  spar,  grey  oxide  of  manganese,  blende,  and  quartz. 

AIOIII& 

Sulphur,  .  21-17  .  10-58 

Antimony,  .  24'63  .  3-08 

Iron,        .  .  5-98  .  1-7 

Zinc,  .  0-99  .  0-23 

Silver,     .  .  31-29  .  2-27 

Copper,  .  14-81  .  3-70 


98-87 
Here  the  whole  metals  taken  together,  do  not  amoont  to 
three  times  the  number  of  atoms  of  the  antimony.     I  siopect 
the  reason  to  be,  that  the  atom  of  silver  is  reckoned  twice  as 
heavy  as  it  ought  to  be.     If  that  supposition  be  allowed,  tUi 
specimen  like  the  rest,  will  consist  of 
1  atom  sulphide  of  antimony, 
3  atoms  sulphuret  of  copper,  silver,  and  iron. 
From  the  preceding  analyses,  grey  copper  ore  appesn  to 
consist  essentially  of 

1  atom  sulphide  of  antimony, 
3  atoms  sulphuret  of  copper, 
united  together.     The  antimony  is  sometimes  partly  replaced 
by  arsenic;  and  the  copper,  by  silver,  iron,  and  even  sioc; 
but  the  pure  mineral  is  a  trrndpho-aniimomie  ^copper, 

Sp.  5.  Tennantite.^ 
This  mineral  occurs  in  veins  in  several  of  the  Cornish  cop- 
per mines,  as  Dolcoath,  Cookskitchen,  and  Tincrofi,  ii€tf 
Redruth ;  and  in  Huel  Virgin,  Huel  Jewel,  and  Huel  Umtjr» 
near  St.  Day.  It  was  first  described  as  a  peculiar  spedes  by 
Mr.  Phillips. 

* 

'  Quarterly  Juur.  vii.  9j.     Named  in  honour  of  Mr.  SmiUuon  Tcnsaiit 
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Colour  blackish  lead-grey ;  streak  reddish-grey. 

Occurs  crystallized  in  cubes,  octahedrons,  and  rhomboidal 
ihedrons.    Mr.  Phillips  considers  the  regular  octahedron 

the  primary  form  ;  but  Mr.  Brooke  thinks  that  the  tetrahe- 
Iron  agrees  better  with  some  of  the  secondary  modifications. 

Lustre  metallic ;  opaque ;  brittle. 

Hardness  3 ;  specific  gravity,  as  determined  by  Mr.  Richard 
Phillips,  4-375. 

Before  the  blowpipe  it  decrepitates  a  little  and  bums  with 
i  blue  flame,  emitting  copious  arsenical  vapours,  and  melting 

0  a  black  scoria,  which  affects  the  magnetic  needle. 

Its  constituents,  as  determined  by  Mr.  R.  Phillips,  are 

Atoms. 


Sulphur, 

Arsenic, 

Copper, 

Iron, 

Silica, 


28-74  •  14-37 

11-84  .  2-49 

45-32  .  1 1-83 

9-26  .  2-64 

5-00  .  2-5 


100-16^ 
The  sulphur  is  combined  with  the  arsenic  and  copper,  con- 
certing them    respectively  into   sulphurets,  while  the   iron 
doubtless  in  the  state  of  oxide)  is  united  to  the  silica.     If  we 
idmit  the  silicate  of  iron  to  be  a  foreign  body,  Tennantite 
vill  consist  of 

]  atom  sulphide  of  arsenic, 
4^  atoms  sulphuret  of  copper. 

*  Mr.  H<Mnnuug  has  given  the  analysis  of  a  specimen  of  Tennantite 
rem  Trevisane  mine,  in  the  parish  of  Gwennap.*!*     He  obtained 

Atonu. 
Sulphur, 
Arsenic, 
Copper, 
Iron, 
Silica, 

UM)*9 
ii'  tills  analysis  be  coireet,  the  mineral  examined  constitutes  a  new  spe- 
:ries,  the  constituents  of  which  are 

I  atom  siibsesquisulphide  of  arsenic, 

3  iitoiiis  sul)<e«(|nisulphurct  of  copper, 

I I  atom*  >tO)S('S(iuisuIphuret  of  iron. 

riilt^-i  \v«'  were  to  consider  the  iron  as  united  to  the  silica^  as  in  the  spcci- 
iim  txaiiiiiic'l  \>y  Mr.  PliiHi|». 


21-8     . 

10-9     . 

^ 

11-5     . 

2-42  . 

I 

48-4     . 

121      . 

5 

142     . 

40     . 

1-65 

.VO     . 

2-5 
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It  is  therefore  a  sulphur  salt,  tlie  sulphide  of  arsenic  actin 
the  part  of  an  acid,  and  the  sulphuret  of  copperas  a  base. 

6.  Selenium  Salts  of  Copper. 

Sp.  1.  Eukairite.^ 

Argentiferous  selcniet  of  copper. 

This  mineral  was  detected  by  Berzelius  in  the  SvmIU 
geographical  collection  of  minerals  amon^  tlie  specinfof 
from  Skrickerum,  an  abandoned  mine  in  SinoIand.f 

Colour  lead  grey. 

Lustre  metallic;  opaque. 

Not  crystallized. 

Soft  enough  to  be  scratched  by  the  knife,  and  it  acquim  a 
silvery  lustre. 

Takes  an  impression  from  the  hammer. 

Melts  easily  before  the  blowpipe,  giving  out  a  strong  vipiv 
of  selenium,  and  leaves  a  lead-grey  globule,  from  which  ik 
selenium  has  not  been  fully  expelled.  If  this  globule  be 
melted  with  borax,  it  communicates  the  usual  colour  of  coppo^ 
and  a  grey  brittle  metallic  globule  of  seleniet  of  silver  wmnm 
behind. 

When  it  is  dissolved  in  boiling  nitric  acid,  and  the  solatioB 
is  afterwards  diluted  with  water,  a  white  powder  precipilitH» 
which  is  seleniate  of  silver. 

Its  constituents,  as  determined  by  Berzelius,  are 


Selenium, 

26 

5-2 

.     1-84 

Copper, 

2305     . 

5-61     . 

.     1-98 

Silver, 

38-93     . 

.     2-89    . 

,     I 

roreigii  earthy  matter, 

8-90 

96-88 
U'hose  numbers  correspond  with 

2  atoms  selenium, 
2  atoms  copper, 
1  atom  silver. 
liiMico  the  constitution  of  the  mineral  is 
2  atoms  diselcniet  of  copper, 
I  ntoni  soleniet  of  silver. 

lr«»m  iv  iiii(]  K'u^r.  opporlunifi/,  «o  named  because  the  miBml  *■ 

Iniinil  -non  altri  till  ili-covorv  '•t'pcleiiiiiin. 
I    Atli.irnllini:ai,  \i.   l.Si;. 
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ibly  the  first  of  these  acts  iho  part  of  an  acid,  ami  tlip 
»f  a  base.  The  mineral  then  may  be  considered  as 
•euprate  of  silver. 

GENUS  XXIV. — MEltCURY. 

ninerals  belonging  to  this  genus  are  few  in  nnmbcr, 
ng  only  to  five  species.  None  of  tJiem  consist  iif 
salts  of  mercury.  Indeed  almost  all  the  inpreury  of 
ce  is  extracted  from  one  ore — cinnabar  or  suljtliuret 
jry. 

Sp.  1.   Native  Mercury. 
fluid  mercury  is  occasionally  met  with,  though  in  no 
lantity.     The  most  importuiu  localities  are  Idna  in 
I,  and  Almaden  in    Spain.      It    occurs    in   smaller 
?s  in  the  Palatinate,  in  Hungary,  Peru,  &c. 
ir  tin-white. 

d;  opaque;  lustre  metallic. 
fie  gravity  13-568. 
ely  volatile  before  the  blowpipo. 
i  soluble  in  nitric  acid. 
sts  of  pure  mercury. 

Sp.  2.  Native  Amalgam. 
species  is  rare,  but  it  occurs  occasionally  in  the  Pala- 
t  Mosclicl  land  she  rg,  and   at  Rosenau   in  Hungary, 
ound  also  in  the  mine  of  Sala,  in  Sweden,  and  it  is 
>  in  France  and  Spain. 
ir  silver-wliite;  streak  the  same, 
ive  and  crystallized.     The  primary  form  is  the  rhom- 
ecahedron.     It   occurs   also   in   octahedrons.     They 
tly  have  their  edges  replaced  by  planes,  which,  when 
reasc  so  as  to  conceal  the  octahedral  planes,  convert 
tal  into  a  dodecahedron.     Sometimes  the  edges  of  the 
sdron  are  replaced  by  one,  two  or  even  three  planes^ 
etimes  the  alternate  angles  are  replaced  by  ptaneg. 
e  metallic, 
lie ;  brittle. 

I  a  grating  noise  when  cut  with  a  knife. 
less  .'J-25;  specific  gravity,  as  determined  by  Haidin- 
7r>5. 
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Before  the  blowpipe  the  mercury  is  driven  off,  and  a  glo- 
bule of  pure  silver  is  obt^ned. 

Two  kinds  of  amalgam  have  been  distinguished ;  the  one 
solid,  the  other  liquid.  The  liquid  specimens  are  solutions 
of  the  solid  amalgam  in  mercury. 

The  constitution  of  this  mineral  is  as  follows  : — 

t 

Mercury,         64     .     72*5 
Silver,  36     .     275 

100       100 
It  is  obvious  that  the  composition  of  the  two  spedmeM 
analyzed  is  different     Klaproth's  specimen  was  composed  of 

Atoms. 

Mercury,  5' 12     .     1-96 

Silver,  261     .     1 

Or  of  2  atoms  mercury, 
1  atom  silver. 
While  Cordier's  specimen  is  composed  of 

Atonu. 

Mercury,  5-8    .     2-9 

Silver,  2        .     1 

Or  of  3  atoms  mercury, 
1  atom  silver. 
In  fact  therefore  they  constitute  tM'o  distinct  species  of 
amalgam. 

Sp.  3.  Sulphur et  of  Mercury. 

Cinnabar — corallinerz — liver  ore. 

This  species,  the  most  important  of  all  the  ores  of  meiciir]r« 
occurs  chiefly  in  beds.  In  this  state  it  is  found  in  gneiSy  at 
Ileichenau  in  Upper  Carinthia,  and  at  Hortenstein  in  Saiooy. 
At  Dumbrawa,  in  Transylvania,  it  occurs  in  greywadu.  At 
Hermager,  Windisch-Kapell,  and  other  places  in  Carinduaiit 
occurs  in  beds  and  veins  in  calcareous  spar.  But  its  moit 
important  repositories  are  Idria  in  Carniola,  and  Almadcn 
in  Spain.  In  both  of  tliese  places  it  seems  to  occur  in  Uta- 
minous  shale.  Several  other  localities  may  be  mentioned,  ai 
the  Palatinate,  Mexico,  Peru,  China,  Japan,  &c. 

Colour  several  shades  of  cochineal  red,  the  darker  varieties 

•  Klaprptli,  B(.ilra»r«',  i.  iHiJ.         f  C^nfitr,  Phil.  Mag.  liv.  41. 
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iclining  to  leaden-grey;  streak  scarlet  red. 
Massive  and  crystallized.     The  primary 
yrtn  of  the  crystal  is  an  acute  rhomboid. 

P  on  F  720 

It  occurs  also  in  regular  six-sided  prisms* 

>riiied  by  the  lateral  angles  of  the  rhom- 

id  being  replaced    by  tangent   planes. 

se,  when  they  increase  sufficiently,  ob- 

iterate  the  planes  of  the  rhomboid  and  form  the  six-sided 

sm.     The  angle  at  the  summit  and  base  of  the  rhomboid 

sometimes  replaced  by  six  faces,  which  convert  the  rhomboid 

o  a  crystal  with  1 8  faces.     Sometimes  both  of  these  replace- 

its  appear  on  the  same  crystal. 

I'racture  conchoidal. 

Lustre  adamantine,  inclining  to  metallic  in  dark  coloured 
e     s. 

transparent,   translucent   on   the    edges,    or   opaque; 
t 

Hardness  varies  from  1  to  4*25 ;  specific  gravity  8*098. 
Completely  volatile  before  the  blowpipe  when  pure* 
Soluble  in  nitric  acid. 

What   is   called   liver   ore^   is  merely  a  compact  variety, 
slightly  mixed  with  foreign  matter. 

The  constituents  of  this  species  are  as  follows : — 


* 

t 

t 

Mercury, 

84-50 

.     85 

.     81-80 

Sulphur, 

14-75     . 

14-25     . 

13-75 

Charcoal, 

— 

2-30 

Silica, 

0-65 

Alumina, 

— 

0-55 

Iron, 

0-20 

Copper, 

0-02 

Water, 

0-73 

99-25         99-25         100 
The  mean  of  these  analyses,  leaving  out  the  impurities  of 
the  liver  ore,  is  us  follows : — 


Mercury, 
Sulphur, 


Atoms. 

83-8     .     6-71 
14-25  .     7- 12 


*   Klijiroih,  Gehlcirs  .lour.  v.  435.     Specimen  from  Japan, 
t  Klaproth,  IhiH.  p   43(».     Specimen  from  Neumarklcl. 
I   Klaproth,  IbiH.  p.  410.     Liver  ore  from  Idria. 
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Tliese  immbers  show  obviously  that  the  mineral  is  com- 

]>osed  of 

1  atom  sulphur, 

1  atom  mercury. 
Or  it  is  a  simple  sulphuret  of  mercury. 

Sp.  4.  Dichloride  of  Mercury. 
Corneous  mercury — native  calomel. 

This  rare  mineral  is  found  occasionally  along  with  cinnabar 
in  secondary  rocks.  Its  chief  locality  is  Moscliellandsbeig, 
in  Deux  Fonts ;  but  it  occurs  also  at  Idria,  in  Camiola,  and 
at  Almaden,  in  Spain. 

Colour  yellowish-grey  or  ash-grey;  also  yellowish  and 
greyish-white ;  streak  white. 

It  occurs  in  crusts,  and  also  crystallized  in  four-sided  prism 
terminated  by  pyramids.  The  primary  form  is  a  right  square 
prism.  But  the  lateral  edges  of  the  prism  are  often  rephced 
by  tangent  planes.  The  prism  is  often  terminated  by  a  fcor 
or  eight-sided  pyramid. 

Lustre  adamantine. 

Translucent,  at  least  on  the  edges ;  sectile. 

Hardness  1*5;  specific  gravity  6*482,  as  determined  by 
Haidinger. 

Before  the  blowpipe  on  charcoal  is  entirely  volatilized. 

Insoluble  in  water. 

I  am  not  aware  that  it  has  been  subjected  to  a  rigid  analysis, 
but  artificial  calomel  is  composed  of 

Atomc 

Chlorine,  15*26     .     1 

Mercury,  84*74     .     2 


10000 
And  there  can  be  no  doubt  that  the  composition  of  the  natire 
mineral  is  the  same. 

It  is  proper,  however,  to  mention  that  Mr*  Woulfe  affirms 
that  native  calomel  generally  contains  some  sulphuric  acid.* 

Sp.  5.  Chloride  of  Mercury. 
Native  corrosive  sublimate. 

Tlie  existence  of  this  species  is  affirmed  by  some  mineralo- 
gists; hut  I  liave  never  seen  a  specimen  of  the  mineral,  nor 
mif  with  any  description  of  it. 

*  riiil.  Tnins.  1776,  p.  618. 
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GENUS  XXV. SILVER. 

Silver  has  a  strong  affinity  for  sulphur,  and  it  is  found  very 
commonly  combined  with  that  substance,  or  in  the  state  of  a 

Iphiir  salt     In  this  respect  it  resembles  lead  and  copper. 

rhe  sulphur  salts  of  these  three  genera  amount  to  16 — a 

p-eater  number  than  belong  to  all  the  other  genera  united. 

Silver  exists  pretty  commonly  in  the  native  state,  but  oxygen 

9  of  silver  are  very  rare. 

I.  Native,  or  combined  with  Simple  Bodies. 

Sp,  1.  Native  Silver. 

This  species  occurs  chiefly  in  veins  traversing  gneiss,  clay 
e,  and  other  primary  and  transition  rocks.     It  is  found 

«t  abundantly  in  Mexico  and  Peru.  Fine  specimens  have 
M    n  taken  out  of  Huel  Mexico  and  Huel  Duchy,  in  Corn- 

dl.  Considerable  quantities  of  it  occur  occasionally  in  the 
nining  districts  of  Saxony  and  Bohemia. 

Colour  silver,  more  or  less  subject  to  tarnish ;  streak  unal- 
ered,  shining. 

Massive,  in  strings  and  plates.  Also  crystallized  in  cubes 
regular  octahedrons.  These  crystals  are  found  in  great 
perfection  in  the  mine  of  Kongsberg,  in  Norway. 

Ductile;  opaque. 

Hardness  4**25  ;  specific  gravity,  as  determined  by  Gellerti 
10-338. 

Native  silver  consists  generally  of  silver  alloyed  with  copper, 
rhat  of  Curcy,  analyzed  by  Berthier,*  is  composed  of 

Silver,       .         90     .     6-54     .     2-6 
Copper,     .  10     .     2*5       .     1 


100 
Native  silver  is  found  in  some  rare  cases  alloyed  with  a 
iotable  quantity  of  gold.  In  that  case  the  colour  is  yellowish 
>T  greenish-white.  Perhaps  such  combinations  ought  rather 
o  be  referred  to  native  gold  than  to  native  silver.  The  fol- 
Dwing  tiible  exhibits  two  examples  of  the  constitution  of  such 
pecimens : 

*  Ann.  lies  Mine^,  xi.  7*2. 


G:^8 


SILVEU. 

• 

Silver,         72     , 
Gold,           28     . 

t 
.     36 

54 

100        100 
The  first  of  these  specimens  was  an  alloy  of 

7  atoms  silver, 

3  atoms  gold ; 

The  second  of  3  atoms  silver, 

5  atoms  gold. 
This  last  is  doubtless  rather  a  specimen  of  native  gold  tl 
native  silver. 

Sp.  2.  Antinumiet  of  Silver. 

Antimonial  silver  ore. 

This  mineral  accompanies  the  other  ores  of  diver  in  vdns 
traversing  primary  and  transition  rocks.  It  is  not  commoos 
but  has  been  found  at  Andreasberg  in  the  Hartz,  in  Soabbf 
at  Casalla,  near  Guadancanal,  in  Spain,  and  in  other  plaoei 

Colour  between  silver  and  tin-white. 

Usually  amorphous,  but  it  has  been  observed  in  six-^ided 
prisms,  with  faces  somewhat  convex  and  longitudinally 
streaked. 

Structure  foliated ;  lustre  metallic ;  opaque. 

Hardness  3*5 ;  specific  gravity,  according  to  Hauy,  944IW. 

Before  the  blowpipe  the  antimony  evaporates  in  a  gity 
smoke,  and  leaves  a  brownish  slag,  which  ting^  borax  grecB. 
On  charcoal  the  assay  leaves  finally  a  globule  of  silver. 

Its  constituents  are 

t       t       §       n 

Silver,  84     .     76     .     77     .     78 

Antimony,         16     .     24     .     23     .     22 


100        100        100         100 
It  is  obvious  that  the  last  three  specimens  belong  to  the 
same  species ;  but  the  proportions  in  the  first  analysed  speci- 
men being  quite  different,  it  must  belong  to  a  different  species. 
Tlie  first  is  a  compound  of 

•  Fordyce,  Phil.  Trans.  1776,  p.  532. 

t  Klaproth,  Mobs'  Mineralogy,  ii.  435. 

t  Klaproth,  Beitrage,  ii.  298.  §  Klaproth,  ibid.  ui.  175. 

II  Vauqiielin,  Hauy,  iii.  392. 
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3  atoms  silver, 

1  atom  antimony. 

»  a  trisantitnoniet  of  silver.     The  second  of 

2  atoms  silver, 

1  atom  antimony. 
§  a  diantimoniet  of  silver. 

two  species  analyzed  by  Klaproth  were  from  Wol&ch. 

^ven  no  other  description  of  them  except  that  the 

tine  granular,  and  the  second  coarse  g^ranular.     The 

;  gravity  of  the  second  species  he  found  9*820.    Perhaps 

idfic  gravity  given  by  Hauy  belongs  to  the  first  species. 

Y  rate,  if  any  confidence  can  be  put  in  Klaproth's 

nts,  two  distinct  species  of  antimoniet  of  silver  exist 

Sp.  3.  Arseniet  of  Silver. 

Arsenical  silver  ore. 

I  mineral,  about  which  very  little  is  known,  occurs 

ted  in  arsenic  at  Andreasberg  in  the  Hartz. 

>ur  nearly  that  of  native  silver,  but  it  b  commonly 

icd  externally  of  a  blackish  colour. 

ocurs  in  small  globular  and  reniform  masses,  which  have 

ed  lamellar  structure. 

tre  metallic  ;  opaque ;  sectile. 

der  than  antimoniet  of  silver. 

cific  gravity  not  determined. 

ore  the  blowpipe  arsenical  fumes  are  driven  off,  leaving 

ale  of  impure  silver,  surrounded  by  slag. 

constituents,  according  to  Klaproth,*  are 

Atoms. 

.     12-64  .  26-3 

7-36  .  U-72 

.       0-92  .       1-84 

0-5  .       1 

96 
>se  numbers  do  not  indicate  a  chemical  compound,  but 
a  mixture.  If  wc  were  to  suppose  the  arsenic  to  be 
tied  with  the  iron  in  the  ratio  of  2  atoms  iron  to  1  of 
c,  there  would  remain  2  atoms  of  arsenic  and  1  atom  of 
)ny  to  combine  with  2  atoms  of  silver,  which  would  make 
ding  the  antimony  with  the  arsenic)  a  sesquiarseniet  of 

•  Hoitnure,  i.  187. 


Iron, 

44-25 

Arsenic, 

35 

Silver, 

12-75 

Antimony, 

4 

()40  SILVER. 

silver  mixed  with  a  diarscniet  of  iron.  But  a  new  and  more 
accurate  analysis  would  be  required  before  any  confidence  can 
be  put  in  such  conclusions. 

Sp.  4.  Bitelluret  of  Silver. 

This  mineral  was  observed  by  Messrs.  Humboldt,  G.  B 
and  Professor  Ehrenberg,  in  the  Museum  of  Barnaul  on  the 
Ob,  during  a  journey  which  they  made  some  yeafs  ago 
Siberia.     It  was  found  in  nests  in  the  new  mine  Sawodinsldi 
about  40  wersts  from  the  rich  silver  mine  of  Siranowski, 
the  river  Buchthorma,  in   Siberia.      The  specimens  Id  tht 
Museum  consisted  of  two  masses,  each  about  a  cubic  foot 
size.     These  specimens  were  found  in  nests  in  a  rock  < 
ing  of  talc  slate,  which  contained  small  quantities  of  ii 
pyrites,  black  blende,  and  copper  pyrites.     It  was  dc         i 
and  analyzed  by  M.  G.  Rose.* 

Colour  intermediate  between  lead  grey  and  steel  grey; 
lustre  metallic,  splendent. 

Massive;  structure  coarse  granular,  without  any  signs 
cleavage. 

Malleable,  but  rather  less  so  than  sulphuret  of  silver. 

Hardness  2*25  ;  specific  gravity  from  8*412  to  8*465. 

Before  the  blowpipe  on  charcoal  it  melts  to  a  black  globnle, 
and  on  cooling,  white  points  or  dendrites  of  silver  make  their 
appearance  on  its  surface.     These  appear  more  readily  if  the 
assay  be  heated  by  means  of  the  reducing  flame. 
heated  in  a  glass  tube  it  melts,  and  gives  a  yellow  '  to 

the  glass.     In  an  open  tube  it  melts  also,  but  a  i        I  <         J 
of  a  white  sublimate  rises,  which  may  be  made  to  colli 
drops.     When  fused  with  biphosphate  of  soda,  the  bead,i 
hot,  is  transparent,  but  it  becomes  opal  coloured  on  co*    ig* 
When  fused  with  carbonate  of  soda,  a  bead  of  pure  silver  is 
obtained. 

Soluble  in  cold  nitric  acid,  and  more  rapidly  if  the  acid  be 
heated. 

Its  constituents  are 


Han. 

AIMK 

Silver, 

62-42     . 

.     62-32     , 

.     62-37     . 

.     4-5S 

'lellurium, 

36-96     . 

36-89     . 

.    36-92     . 

.    9*23 

Iron, 

0-24     . 

0-50     . 

0-37 

99*62         99*66 

♦  Poggeiidorf's  Aiinaleii,  xviii.  64. 
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These  numbers  obviously  correspond  with 

2  atoms  tellurium, 

1  atom  silver. 
It  is  therefore  a  bitelluret  of  silver. 

Sp.  5.  Flexible  Sulphuret  of  Silver. 

Ferro-sulphuret  of  silver. 

The  locality  of  this  mineral,  which  was  first  described  by 
ioumon,*  is  not  known.     Bournon  suspected  his  specimen 

0  be   from   Hungary.      Mr.  Brooke  has  a  specimen  from 
Simmelsfurst  in  Saxony. 

Colour  nearly  black ;  lustre  metallic ;  opaque. 
Massive  and  in  small  tabular  crystals.     The  |- — 
mary  form/according  to  Brooke,  is  a  right 
ri       ue-angled  prism. 

M  on  T  1250 

1  •  edges  of  the  prism,  both  lateral  and  ter-  [ 

,  are  often  replaced  by  one  or  two  planes.  ^ 
La     posed  of  thin  flexible  laminae. 
Very  soft,  yielding  readily  to  the  knife. 
According  to  Dr.  WoUaston  it  is  composed  of  silver,  sulphur 
ind  a  little  iron.f 

Sp.  6.  Sulphuret  of  Silver. 

Silver  glance,  vitreous  silver,  gascrz. 

This  important  species  is  found  almost  exclusively  in  veins, 

md  the  rock  adjoining  the  vein  is  frequently  impregnated 

irith  it.     It  occurs  in  various  mines  of  Saxony  and  Bohemia; 

likewise  in  Hungary,  Siberia,  Mexico  and  Peru.     It  has  been 

with  also  in  Cornwall,  the  Hartz,  Norway,  &c. 

Colour  blackish  lead-grey;  streak  similar,  shining;  lustre 
metallic;  opaque. 

Massive  and  crystallized  in  cubes,  regular  octaliedrons  and 
rhomboidal  dodecahedrons.  Cleaves  parallel  to  the  ficices  of 
the  cube,  which  is  of  course  its  primary  form. 

Fracture  imperfect  small  conchoidal ;  malleable. 

Hardness  2*75  ;  specific  gravity  7*196. 

Fuses  easily  before  the  blowpipe  and  intumesces,  but  gives 
a  globule  of  silver,  if  we  continue  the  blast. 

Its  constituents,  by  Klaproth's  analysis,^  are 

•  EU>unioirs  Catalopir,  p.  209.  f  Phillips'  Mineralogy,  p.  289. 

t  Beitraire,  i.  1G*2. 

I.  2  T 
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Atonif. 

Silver,         85     .     6-18     ,     10 
Sulphur,      15     .     7-5       .     12 

100 
These  numbers  coincide  very  nearly  with 
4  atoms  sulphuret  of  silver, 
1  atom  bisulphuret  of  silver. 
This,  if  Klaproth's  analysis  be  accurate,  must  be  the  constitu- 
tion of  this  mineral. 

Sp.  7.  Sterhbergite.* 

This  mineral  was  first  described  by  Mr.  H^dinger.f  It 
was  found  in  the  mines  of  Joachimsthal  in  Bohemia,  from 
which  it  had  been  obtained  many  years  ago.  Fine  spedmens 
of  it  exist  in  the  museum  at  Prague,  and  in  the  possession  of 
M.  Neumann,  formerly  professor  of  chembtry.  It  was  bcm 
these  specimens  that  Mr.  Haidinger  drew  ap  his  descripdon. 

Colour  dark  pinchbeck-brown,  nearly  resembling  the  eoioar 
of  magnetic  pyrites,  only  inclining  a  little  more  to  blade; 
streak  black ;  lustre  metallic,  splendent ;  opaque. 

It  is  usually  crystallized,  and  the  primary  form  seems  to  be 

— ^  a  right  oblique  prism. 

.  a  >       TonT'iaO^iy 

'    jn  -     - -^"''(^       Acommon  fonniaa 

short  aix-sided  prisDi 
produced  by  two  of  the  opposite  edges  of  the  prism  being 
replaced  by  a  plane.  Two  of  the  angles  of  this  prisn  are 
lig""  30' and  four  120<'  15'.  All  the  crystals  observed  aic 
modifications  of  this  six-sided  prism.  Sometimes  the  teramnl 
edges  are  replaced  by  planes.  Thb  is  the  case  also  iritk 
several  of  the  angles. 

The  cleavage  is  highly  perfect  parallel  to  the  fiice  a,  bit 
no  other  cleavage  can  be  observed.  The  faces  a  are  deli- 
cately streaked ;  they  retain  their  original  colour,  while  dw 
other  faces  acquire  a  violet^blue  tarnish. 

Texture  foliated ;  laminae  flexible ;  very  sectile. 

Hardness  1  to  1*5;  specific  gravity  4*215. 

When  heated  in  a  glass  tube  it  gives  out  a  strong  odour  of 
sulphureous  acid,  loses  its  lustre  and  becomes  dark  grey  and 
friable.     Alone  on  cliarcoal  it  burns  with  a  blue  flame  and 

*  Named  in  honour  of  Count  Sternberg.       f  £<*»«•  PhiL  TiiBt.  »- 1- 


SELENIET  OF  SILVER,  643 

Milphureous  odour,  and  melts  into  a  globule  generally  hollow, 
iriUi  a  crystalline  surface  and  covered  with  metallic  silver. 
Hie  globule  acts  strongly  on  the  magnetic  needle,  and  before 
Jke  blowpipe  exhibits  all  the  properties  of  sulphuret  of  iron. 
It  communicates  to  fluxes  the  ordinary  colours  produced  by 
von ;  red  while  hot,  and  yellow  on  cooling  in  the  oxidizing 
lame;  greenish  in  the  reducing  flame.  Borax  readily  removes 
lie  iron,  and  leaves  a  button  of  metallic  silver. 

Its  constituents,  determined  by  the  analysis  of  professor 
Zippe*  in  Prague,  are 

Atonif. 

Silver,     33-2     .       2-4i     .     1 
Iron,        36-0     .     10-28    .     4-26 
Sulphur,  30-0     .15  .     6*22 


99-2 
These  numbers  indicate  a  compound  of 

4^  atoms  sulphuret  of  iron, 
1  atom  bisulphuret  of  silver. 
Probably  the  sulphuret  of  iron  acts  the  part  of  an  acid,  and 
•he  bisulphuret  of  silver  of  a  base.     If  this  were  the  case,  the 
aaineral  would  be  a  sulphur  salt 

Sp.  8.  Seleniet  of  Silver. 

This  mineral  was  first  described  and  analyzed  by  M.  Gus* 
aavos  Rose.f  It  occurs  at  Tilkerode  in  the  eastern  Hartz, 
■nd  specimens  of  it  were  observed  by  Rose  in  the  Royal 
Museum  of  Berlin.  The  gangue  is  bitterspar,  and  it  is  mixed 
vith  seleniet  of  lead,  but  easily  separated. 

Colour  iron -black;  streak  unaltered ;  lustre  metallic,  splen- 
3ent;  opaque. 

Structure  foliated.  It  exhibits  three  cleavages  perpen- 
Senlar  to  each  other,  so  that  its  primary  form  is  the  cube. 

The  thin  plates  are  covered  with  a  brass-yellow  metallic 
mbstance,  which  seems  to  be  copper  pyrites. 

Malleable,  but  not  so  much  so  as  sulphuret  of  silver. 

Hardness  2*5 ;  specific  gravity  8"00. 

When  heated  in  a  glass  tube  it  melts,  and  gives  ofF  a  small 
'^blimate,  consisting  partly  of  selenium  and  partly  of  seleuic 
^cL  It  gives  out  a  strong  smell  of  selenium.  Before  the 
'^Wpipe,  on  charcoal,  it  melts  silently  in  the  exterior  flame, 

*   Po^-^gciKlorrs  Annalen,  xxvii.  090.  t  Ibid.  xiv.  471. 
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with  frothing  in  the  interior  flame.  It  glows,  on  coolings 
almost  as  distinctly  as  magnetic  pyrites.  With  carbonate  of 
soda  on  charcoal  it  is  reduced.  The  globule  is  shining  as  long 
as  it  is  hot,  but  on  cooling  becomes  covered  with  a  black  coat- 
ing ;  if  borax  be  added,  it  retains  the  metallic  lustre  after  cool- 
ing. It  is  silver-white,  very  malleable,  and  behaves  like  pure 
silver. 

Very  soluble  in  smoking  nitric  acid,  but  it  dissolves  with 
difficulty  in  dilute  nitric  acid. 

Its  constituents  are : 

Atomi. 

Silver,         65-56     .     4-76 
Lead,  4-91     .     0-38 

Selenium,    25-93     .     5-18 


96-40 
The  atoms  of  selenium  being  equal  to  those  of  silver  and 
lead  together,  it  is  obvious  that  the  mineral  is  compoied  of 
simple  seleniets.     If  the  seleniet  of  lead  is  not  to  be  reckoned 
an  accidental  impurity,  the  constitution  of  the  mineral  is 

12  atoms  seleniet  of  silver, 
1  atom  seleniet  of  lead. 

Sp.  9.  Chioride  of  Silver. 
Horn  siWer. 

This  mineral  is  most  frequently  found  in  the  upper  part  of 
veins  in  clay  slate,  but  it  occurs  also  in  beds.  Fonneily  it 
existed  in  considerable  quantity  in  the  Saxon  mining  distrieb 
of  Johangeorgenstadt  and  Freiberg,  and  also  at  Joachimsthal 
in  Bohemia.  In  small  quantities,  it  has  been  found  in  Corn- 
wall and  in  many  other  localities. 

Colour  pearl-grey,  passing  into  blue  and  into  greyish,  yel- 
lowish and  greenish-white,  and  into  various  shades  of  green. 
Becomes  brown  when  exposed  to  the  light. 

Massive  or  investing  other  minerals ;  also  crystallized  in 
small  cubes  and  acicular  prisms.  The  cube  is  considered  as 
the  primary  form. 

Lustre  resinous,  passing  into  adamantine. 

Translucent,  at  least  on  the  edges. 

Sectile. 

Hardness  3*5 ;  specific  gravity  5*552. 

Melts  in  the  flame  of  a  candle. 

On   charcoal   before   the   blowpipe   it  is  almost  entirely 
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I        e(L     It  is  reduced  also  when  rubbed  wet  upon  a  surfoce 
iron  or  zinc. 

Soluble  in  ammonia,  but  not  in  nitric  acid. 
Its  constituents  are 

t 
Silver,         .  76     .     67-75 

Chlorine,     .  24  .  27-32 

Oxide  of  iron,  —  .  6*00 

Sulphuric  acid,  —  0*50 

Alumina,     .  —  .  1*75 


100        101-30 
The  first  specimen  was  pure  chloride  of  silver,  composed  of 

1  atom  chlorine, 

1  atom  silver. 
The  second  specimen  was  obviously  contaminated   with 
eign  matter. 

Sp.  10.  Iodide  of  Silver. 

This  mineral  exists  in  Mexico,  and  was  recognised  by 
i^auquelin  among  some  specimens  which  M.  Joseph  Tabary 
>roaght  from  that  country.^: 

Colour  white,  and  when  the  surface  was  polished  it  exhibited 
plains  of  metallic  silver.     Its  structure  was  foliated,  and  the 
ri     e  of  the  plates  yellowish-green,  with  some  black  portions 
»f       ^lic  silver. 

1  quclin  subjected  it  to  a  chemical  examination,  and 
bund  it  to  consist  of 

Silver, 
Lead, 
Iron, 
Iodine, 
Sulphur. 
But  the  proportions  of  each  were  not  determined. 

2.  Simple  Oxygen  Salts  of  Silver. 

Sp.  1.  Carbonate  of  Silver. 

This  scarce  mineral  was  discovered  by  Mr.  Selb  in  1788, 
n  the  mine  of  Winceslas,  in  Suabia.     It  is  said  also  to  have 

•  KlapruUi,  Bcitrairr,  iv.  lo.     The  specimen  was  from  Peru. 

t  Ibid.  i.  132.        "  |   Ann.  do  Chim.  et  dc  Phy».  xxix.  99. 
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1  atom  sulphuret  of  silver^ 

2  atoms  disulpburet  of  copper. 

If  the  disulpburet  of  copper  acts  the  part  of  an  acid,  and  tlie 
tulphuret  of  silver  of  a  base,  tbe  mineral  is  a  bisulpho^cuprUe 
of  Mver. 

Sp.  2.  BHUU  Silver  Glance. 
Trisulpho-antimoiiiate  of  silver. 

This  mineral  bad  been  recognised  as  a  subspecies  by  Wer- 
ner, but  Mobs  seems  to  be  the  first  who  accurately  described 
it,  under  the  name  of  prismatic  melan  glance.  It  occurs  at 
Schemnitz  in  Hungary,  and  in  the  mines  in  the  neighbour- 
hood of  Freiberg. 

Colour  iron-black ;  streak  unaltered. 

Crystals  six-sided  prisms,  terminated  by  tsices  perpendicular 
to  die  axis.  Mobs  describes  them  as  four-sided  oblique  prisms, 
having  the  acute  edges  replaced  by  faces  which  render  the 
prism  six-sided. 

Fracture  conchoidal,  uneven. 

Lustre  metallic;  opaque;  sectile. 

Hardness  2*25 ;  specific  gravity  6*269. 

Before  the  blowpipe  on  charcoal  it  gives  a  dark  coloured 
metallic  bead,  which  may  be  reduced  either  with  soda  and 
silica  or  with  saltpetre. 

Soluble  in  dilute  nitric  acid. 

Its  constituents,  determined  by  the  analysis  of  Mr.  H. 
Rose,*  are 


AtOflM. 

Sulphur,       16-42     . 

.     8*21 

.     4-48 

Antimony,  14*68 

1-83     , 

1 

Silver,         68*54     . 

4-98     . 

2-72 

Copper,         0*64     . 

.     016     , 

,     009 

100*28 

ll  we  include  the  copper  with  the  silver,  we  have  nearly 

three  times  as  many  atoms  of  silver  as  of  antimony.     The 

mineral  seems  to  consist  of 

,..,.,      f     ^.  {2  atoms  sulphur, 

I  at(»m  bisnlphule  of  antimony      J   ,     ^  ^. 

'  "^      J   I  atom  antimony, 

.,    ^  1  ,       ^    c  -\  (3  atoms  sulphur, 

.5  atoms  sulphuret  of  silver  J    ^  ./ 

'  J    3  atoms  silver. 

It  is  iherefore  a  trisiilphoitnti  inornate  of  silver. 

r'»inrvn<l«nr>  Annuleii,  xv.  Mh. 
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Sp,  3.  Dark  Red  SUver  Ore. 

Ruby   silver,  black   silver — aerosite,   rothgittigerz — flubBesqaisulpho-aiiti- 

moniatc  of  silver. 

This  beautiful  mineral  has  hitherto  been  found  only  in 
veins.  .The  Saxon  and  Bohemian  mines,  and  those  of  Mexico 
and  Peru  yield  it  in  considerable  quantities,  and  it  has  been 
found  in  smaller  quantities  in  many  other  localities. 

Colour,  by  reflected  light,  varies  from  lead-gprey  to  iron- 
black,  by  transmitted  light  from  brilliant  to  dark  red ;  streak 
cochineal  and  aurora  red. 

Massive  and  crystallized  in  a  great  variety 
of  forms.     Its  primary  crystal  is  an  obtuse 
\    rhomboid. 

\       P  on  F  109^  56',  according  to  Brooke, 

108^  dO*,  according  to  Phillips. 
\  \   /  It  occurs  also  in  six-sided   prisms,  and 

^  "^  ^  with  a  six-sided  prism  interposed  between 
the  two  halves  of  the  rhomboid,  which  constitute  a  triangukr 
pyramid  at  either  extremity.  Also  in  triangular  dodecdie- 
drons,  or  with  a  six-sided  prism  interposed  between  the  pyrs* 
mids,  and  in  various  other  forms  which  have  been  figured  by 
Hauy  and  by  Phillips. 
Lustre  metallic,  adamantine. 
Translucent  to  opaque. 

Hardness  2*25 ;  specific  gravity  from  5*8  to  5*9* 
Decrepitates  before  tlie  blowpipe  on  charcoal,  melts  and 
emits  fumes  of  sulphur  and  antimony,  after  which  a  globule  of 
silver  remains. 

For  the  first  accurate  analysis  of  this  ore,  we  are  indebted 
to  Bonsdorf.*     He  found  its  constituents 
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AtmniL 

Silver, 

58-949     . 

.     4-28       .     1-6 

Antimony,   , 

22-846     , 

.     2-856     .     1 

Sulphur, 

16-609 

.     8-304     .     2-9 

Earthy  matter. 

0-299 

98-703 
These  numbers  obviously  agree  with 

3  atoms  sulphur, 
1^  atom  silver, 
1  atom  antimony. 

-  Konjf.  Vcl.  Acad.  Hundl.,  1821,  p.  338. 
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We  may  consider  the  mineral  as  composed  of 

1  atom  sesquisulphide  of  antimony,  ^  ,'    y       * 
^        '^  C  ^  antimony, 

1^  atoms  sulphuret  of  silver. 
It  is  therefore  a  stthsesquisulpho-antinumiaU  qf  silver. 

Sp,  4.  Miargirite.* 

Bbulpho-antimoniate  of  silver. 

This  mineral  was  first  recognised  as  a  peculiar  species  by 
Mohs,  who  distinguished  it  by  the  name  of  hemiprismaiic 
nAy  blende.  It  was  formerly  considered  as  a  variety  of  dark 
red  silver  ore.  It  is  exceedingly  scarce,  the  only  known  spe- 
cimens being  in  possession  of  M.  Von  Weissenbach,  at  Frey- 
berg.  It  is  believed  to  have  been  found  in  the  mine  called 
Neue  Hoffnung  Gottes  at  Braunsdorf,  near  Freyberg  in 
Saxony. 

Colour  iron-black ;  streak  dark  cherry-red. 

The  specimen  is  in  crystals,  which  have  the  form  of  a  flat 
K  d  prism,  with  one  of  the  angles  at  each  base  replaced 

'  a  t      igular  face. 

Li      e  intermediate  between  metallic  and  adamantine. 

Opaque,  except  in  thin  splinters,  when  it  transmits  a  deep 
blood-red  colour. 

Very  sectile. 

Hardness  2  to  2*5 ;  specific  gravity  5*234. 

Before  tlie  blowpipe  it  behaves  nearly  as  dark-red  silver 

ore. 
Its  constituents,  as  determined  by  M.  H.  Rose,t  are 

Atoina. 

Sulphur,  .  il-95  .  10-97 

Antimony,  .  39*14  .  4*89 

Silver,     .  .  36-40  .  2-64 

Copper,  .  1-06  .  0-26 

Iron,        .  0-62  .  0-17 


99-17 
The  atoms  of  sulphur  are  to  those  of  antimony  and  silver 
learly  as  ^  to  1.     Hence  the  metals  are  in  the  state  of  ses- 
|ui^ulpliiirets.     Tlie  atoms  of  silver  are  to  those  of  antimony 

•  From  /uiiA^v,  Itss,  and  i^^yy^H,  silver,  became  it  (*odUuiis  lets  lilver  thaii 
.om<>  of  the  othrr  kindred  ore>. 
I  Poggcntlorf."  Annalen,  xv.  40U. 
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very  nearly  as  6  to  11.     Hence  the  constitution  of  miargirite 

must  be 

1 1  atoms  sesquisulphite  of  antimony, 

6  atoms  sesquisulphuret  of  silver. 

It  is  probably  a  bisulpho-antimoniate  qfnher. 

Sp.  5.  Light  red  Silver  Ore. 
Subsesqui-sulphoarseniate  of  mlyer. 

Dark  and  light  red  silver  were  considered  by  Werner  as 
two  subspecies.  Mohs  pointed  out  differences  in  the  specific 
gravity,  which  led  him  to  conclude,  that  in  reality  they  con- 
stitute two  distinct  species.  Bonsdorf  demonstrated,  that  dirk 
red  silver  ore  is  a  compound  of  sulphide  of  antimony  and  sul- 
phuret  of  silver ;  and  H.  Rose  showed  that  light  red  ulver  ore 
is  a  compound  of  sulphide  of  arsenic  and  sulphuret  of  sOrer. 
This  demonstrates  that  they  constitute  two  distinct  Bpedie», 
and  confirms  an  old  remark  of  Proust,  that  red  silver  oic 
contains  arsenic  as  well  as  antimony. 

Light  red  silver  ore  is  found  most  abundantly  in  the  Saxon 
and  Bohemian  mines,  near  the  top  of  the  mountains ;  while 
the  dark  red  is  found  most  abundantly  lower  down. 

Colour  cochineal  red ;  streak  light  cochineal  red. 

Crystals,  so  far  as  observation  goes,  have  the  same  shape  as 
those  of  dark  red  silver  ore. 

Lustre  adamantine. 

Translucent  on  the  edges,  or  even  semi-transparent ;  sectile. 

Hardness  2*25 ;  specific  gravity  5*552. 

Its  constituents,  determined  by  Rose,*  are 

AtOOM. 

Sulphur,  .  19*51  .  9*75  .  3*07 

Antimony,  .  0-69  .  0*09  .  — 

Arsenic,  .  1509  .  3*17  .  1 

Silver,       .  64-67  .  4-70  .  1-48 


99-96 
These  numbers  obviously  correspond  with 

,    ^  •    1  1  •  1      r  C  1 1  atom  sulphur, 

I  atom  sesquisulphidc  of  arsenic,  <  ,*  '^. 

^        ^  '  2^  1  atom  arsenic^ 

II  *  11       i.    c   n        C  1 A  atom  sulphur, 
U  atom  sulphuret  of  silver,  <  ,;    .         .i 

^  ^  CH  ^^™  silver. 

It  is  therefore  a  subsesqtii^stilphoarseniate  ofsilver* 

*  Poj::con<lorrs  Annnlcn,  iv,  473. 
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Sp.  6.  PofybasUe.* 

This  is  a  new  species,  formerly  confounded  with  brittle  silver 
jkouxj  but  first  accurately  distinguished  by  M.  O.  Rose. 
The  specimens  hitherto  examined,  seem  to  be  from  Guanazu- 
ito,  in  Mexico. 

Colour  iron  black;  streak  unaltered;  lustre  strongly  me- 
aliic;  opaque. 

Usually  crystallized ;  crystals  regular  six-sided  prisms,  ter- 
med by  bases  perpendicular  to  the  axis  of  the  prism; 

eral  iacesstreaked,  parallel  to  the  hexahedral  periphery  of 
base.     Prisms  usually  short  and  tabular. 

I<'racture  uneven ;  sectile. 

Hardness  2*5;  specific  gravity  6*214. 

Polybasite  occurs  both  crystallized  and  amorphous.  It  was 
91        lered  as  having  the  same  form  as  brittk  siher  gkmce^  till 

>hs  made  the  remark,  that  the  primary  form  of  this  last  is 

oblique  four-sided  prism,  having  the  acute  edges  replaced 
by  triangular  feces. 

The  constituents  of  polybasite,  as  determined  by  H.  Rose,t 
fere 


Atona. 

Sulphur, 

17-04    , 

,     8-52 

Antimony, 

5-09     . 

,     0-64 

Arsenic, 

3-74     , 

.     0-78 

Silver, 

64*29     . 

,     4-67 

Copper,     . 

9-93     . 

2-48 

Iron, 

006 

100*15 
The  atoms  of  antimony,  arsenic,  silver  and  copper,  are 
together  equal  to  those  of  sulphur.  Hence  the  mineral  is 
composed  of  simple  sulphurets.  The  atoms  of  antimony  and 
irsenic  together  constitute  j-th  of  the  atoms  of  silver  and 
copper.  Now  the  sulphides  of  antimony  and  arsenic  constitute 
the  acid,  and  the  sulphurets  of  silver  and  copper  the  base. 
Hence  the  constituents  arc 

I  atom  sulphides  of  antimony  and  arsenic, 
5  atoms  sulphurets  of  silver  and  copper. 
In  this  mineral  it  is  obvious  that  a  portion  of  the  antimony 
is  replaced  by  arsenic,  while  a  portion  of  the  silver  is  replaced 
by  copper. 

•  Frnin  Ti>c,.  mnni/,  iiiul  i«r.?,  a  fnisf.     f  rofrgCDdorfi  Animlon,  xv.  575. 
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Polybasitc  might  be  called  vipentasulplu>'anHnioniieofmbBa^ 
if  the  name  were  not  too  unwieldy. 

GENUS  XXVI. — URANIUM. 

Uranium  is  rather  a  scarce  metal.  Its  ores  are  by  no  meiu 
numerous,  and  hitherto  they  consist  either  of  the  oxide  of  the 
metal  mechanically  mixed  with  otlier  bodies,  or  combined  with 
an  acid,  and  constituting  a  salt. 

Sp.  1.  Pitch  Ore  of  Uranium. 

Pitch  blende — pech  uran — uran  pecherz — unm  oxydule — ^protonde  of 

uranium. 

The  chief  localities  of  this  mineral  are  Johang^orgeiuladty 
Marienberg,  Annaberg  and  Schneeberg,  in  Saxony;  and 
Joachimsthal  and  Fribus,  in  Bohemia.  In  Cornwall  it  has 
been  observed  in  Tincroft  mine  and  Tollcam  mine. 

Colour  greyish-black,  inclining  sometimes  to  iron  blade; 
also  greenish  and  brownish-black. 

Massive  and  pulverulent,  but  never  hitherto  observed  in 
crystals. 

Fracture  conchoidal,  uneven. 

Lustre  imperfect  metallic ;  brittle. 

Hardness  3*5 ;  specific  gravity  6'468. 

Alone  it  is  infusible  before  the  blowpipe,  but  melts  with 
borax  into  a  grey  scoria. 

When  in  the  state  of  powder  dissolves  slowly,  but  partially 
in  nitric  acid. 

This  mineral  is  rather  a  mechanical  mixture  than  a  chemical 
compound;  for  not  merely  the  proportions,  but  even  the 
ingredients  differ  in  different  specimens.  Klaproth  found 
oxide  of  uranium,  sulphuret  of  lead,  silica  and  peroxide  of 
iron.* 

Arfvedson,  besides  these  constituents,  found  plenty  of  anemc, 
copper,  cobalt  and  zinc.  In  three  specimens  which  I  examinedf 
I  found  oxide  of  uranium,  oxide  of  iron,  oxides  of  copper  and 
lead,  besides  a  notable  quantity  of  earthy  matter.  Some  che* 
mists  have  considered  pitch  ore  as  a  silicate  of  uranium,  bot  the 
ratio  of  the  silica  to  the  oxide  of  uranium  differs  so  mndi  in 
different  specimens,  that  it  is  impossible  to  consider  them  as 
chemically  combined.     Selenium  has  been   announced  as  a 

*  Beitragc,  ii.  221. 
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constituent  of  this  ore,  but  Kersten  has  shown  tliat  this  sub- 
stance does  not  exist  in  the  pitch  ore,  but  in  the  copper  pyrites 
which  is  occasionally  mixed  with  it* 

Sp.  2.  Sulphated  Protoxide  of  Uranium. 

This  mineral  is  said  to  occur  near  Joachimsthal,  in  Bohemia, 
in  EUas  mine.     It  was  discovered  by  John. 

Colour  beautiful  emerald  green,  sometimes  passing  into 
spple  green. 

Crystallized  in  flattened  prisms  from  1  to  3  lines  in  length, 
arranged  in  eccentric  druses. 

Lustre  vitreous. 

Commonly  transparent  or  translucent,  sometimes  opaque. 

Soluble  in  water.  Solution  precipitated  chesnut  brown  by 
pn  e  of  potash,  yellowish  gpreen  by  alkalies,  and  in  brown 
by  infusion  of  nutgalls.f 

Sp.  3.  Sulphated  Peroxide  of  Uranium. 

This  mineral  is  found  in  the  same  place  as  the  preceding. 

It  forms  a  thin  botryoidal,  intensely  sulphur  yellow  coloured 
coating  over  the  surface  of  the  mineral  on  which  it  is  found. 

Friable,  and  soils  the  fingers. 

Digested  in  water,  a  portion  dissolves ;  nitric  acid  dissolves 
the  rest     Both  solutions  are  yellow  coloured.^ 

Sp.  4.   Uraniie. 

Calcareo-phoBphate  of  uranium — urau  mics. 

This  mineral  was  discovered  by  M.  Champeaoz,  at  St. 
Symphorien,  near  Autun,  in  veins  passing  through  granite. 
Iliere  are  other  localities  (as  near  Limoges),  but  I  cannot 
renture  to  state  them,  because  this  and  the  following  species 
have  been  generally  confounded  together  by  mineralogists. 

Colour  fine  lemon  yellow,  gold  yellow,  and  yellowish-brown. 

It  is  found  crystallized  in  four-sided  prisms,  and  in  four,  six, 
!ind  eight-sided  tal>U*s  and  sometimes,  though  rarely,  in  octa- 
bedrons,  both  obtuse  and  acute. 

Structure  lamellar,  and  it  yields  with  great  ease  by  mecha- 
nical division  a  r\)r\ii  M^uare  pribHi,  which  is  iu  primary  form. 

Lustre  i»early  on  tiie  lace  of  the  pribin,  adamantine  on  the 
other  face**. 


f  AiifiaU  <»f  Phil«>iyo|»l.>  > roi**!  iKri»>;,  viii.  ;iUo.  |  ibid. 
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Transparent  to  translucent  on  die  edges ;  sectile. 
Hardness  2*25 ;  specific  gravity,  as  determined  by  Cham- 

peaux,  3*  12. 

Loses  its  transparency  before  the  blowpipe.  On  charcoal 
melts  into  a  black  globule  with  traces  of  crystallization  on  tbe 
surface.     With  borax  it  yields  a  yellowish-green  bead. 

Soluble  without  effervescence  in  nitric  acid. 

Its  constituents,  as  determined  by  Berzelios,*  are 


Atom. 


Barytes, 
Lime, 

1-61     . 
6-66     . 

016     . 
1-61     . 

1-5 

Magnesia,      | 
Manganese,   J 
Peroxide  of  uranium, 

019     . 
59-37     . 

2-12     . 

1-97 

Phosphoric  acid. 
Water, 

14-63     . 
14-90     . 

3-25     . 
13-24     . 

302 
12'21 

Stony  matter. 
Fluoric  acid,     1^ 
Ammonia,        J 

2-70 
trace 

98-96 
These  numbers  obviously  indicate 

1  ^  atom  lime, 

2  atoms  peroxide  of  uranium, 

3  atoms  phosphoric  acid, 
12  atoms  water. 

The  constitution  of  the  mineral  is  therefore 

2  atoms  phosphated  peroxide  of  uranium, 
I  atom  subsesquiphosphate  of  lime, 
12  atoms  water. 


Sp.  5.  Chalcolite.'^ 
Cupreo-phosphate  of  uraniam — green  vraiHuea. 

Tliis  mineral  agrees  in  its  characters  with  the  preoedingi 
with  this  remarkable  exception,  that  its  colour  is  grasB  or 
emerald  green. 

Fine  specimens  of  it  have  been  found  in  Gunnis  Lake 
mine,  near  Callington,  and  in  various  other  Cornish  wioOf 
as  Corrarich,  Tincroft,  Huel  Buller,  &c. 

Its  composition  was  first  determined  by  Mr.  R.  Phillips*} 

♦  Kong.  Vet.  Acad.  Handl.,  1823,  p.  170. 
+  From  x»^t*  copper,  and  Xthf,  a  stone, 
I  Annals  of  Philosophy  (second  series),  v.  57. 
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Its  constituents  are  as  foUoiirs : — 
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Phosphoric  acid,  with  \ 
arsenic  acid,              J 
Peroxide  of  uranium. 
Oxide  of  copper, 
Water, 
Stony  matter,     . 

• 

t 

Me«n. 

Atoms. 

16 

60 

9 
14-5 

0-5 

15-56 

60-25 
8*44 

1505 
0-70 

15-78 

60-125 
8-72 

14-77 
0-60 

3-5 

2-14 

1-74 

13-12 

3-01 

1-84 
1-5 
11-31 

100 

100 

These  numbers  evidently  lead  to 
3  atoms  phosphoric  acid, 
2  atoms  peroxide  of  uranium, 
1^  atom  oxide  of  copper, 
1 1  atoms  water. 
Hence  the  constitution  of  the  mineral  is 

2  atoms  phosphated  peroxide  of  uranium, 
1  atom  subsesquiphosphate  of  copper, 
1 1  atoms  water. 
Or  the  same  as  the  preceding  species,  oxide  of  copper  being 
substituted  for  lime. 

Probably  the  water  in  both  species  is  the  same,  and  the 
chalcolite  might  have  lost  a  little  of  its  water  by  exposure  to 
the  atmosphere. 

GENUS  XXVII. — PALLADIUM. 


This  rare  metal  has  hitherto  been  found  chiefly  in  South 
America.  It  must  occur  in  considerable  quantity  in  Brazil,  as 
in  1825  pretty  large  ingots  of  palladium  from  that  country 
were  exposed  for  sale  in  London.  It  has  been  discovered  in 
Germany  in  the  state  of  seleniet,  though  in  no  g^eat  quantity. 

Sp.  1.  Native  Palladium. 

It  occurs  in  grains,  apparently  composed  of  diverging  fibres. 
In  other  respects  these  grains  differ  little  from  those  of  native 
platinum,  among  which  they  are  found. 

Mr.  Sowerby  describes  Uiem  as  crystallized  occauonally  in 
octahedrons  and  prisms  with  a  square  base. 

*  Phillips,  Aiiiials  of  Philosophy  (second  scries),  t.  57. 
t  B<T7diu8,  Kong.  Vet.  Arad.  Handl.,  1823.  p.  174. 
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Colour  steel-grey,  inclining  to  silver-white. 

Lustre  metallic ;  opaque. 

Hardness  greater  than  that  of  wrought  iron. 

Specific  gravity,  as  determined  by  Mr.  Lowry,  12*14; 
according  to  Dr.  Wollaston,  11-8. 

Infusible  per  se  before  the  blowpipe,  but  fuses  readily  with 
sulphur.  By  continuing  the  heat  the  sulphur  is  dissipated, 
and  a  globule  of  palladium  obtained. 

It  consists  of  palladium,  alloyed  with  a  little  platiDum  and 
iridium. 

It  was  discovered  by  Dr.  Wollaston,  mixed  with  grains  of 
native  platinum.* 

Sp.  2.  Sekniet  qf  Palladium. 

This  mineral  was  discovered  in  1829,  in  the  seleniet  of 
lead  which  exists  in  considerable  quantity  at  Tilkerode,  in 
the  Duchy  of  Anhalt-Bernborg,  in  the  Hartz.  Attempts 
were  made  to  separate  the  selenium  from  the  lead,  in  order  to 
obtain  the  gold  and  the  silver  with  which  the  seleniet  iras 
mixed.  These  attempts  were  successful.  But  aflter  the 
gold  had  been  thrown  down  from  its  solution  in  aqua  rtgioy 
a  considerable  quantity  of  palladium  was  found  in  the  solation. 
Tliis  led  Mr.  Zinken  to  examine  the  seleniet  of  lead,  to  dit- 
cover  the  state  in  which  the  palladium  existed  in  it 

He  found  that  it  existed  mixed  with  native  gold  in  the 
form  of  small  platinum  white  plates,  crystallized  in  siz-iided 
tables.  These  plates  have  a  foliated  structure,  and  cleave  in 
a  direction  parallel  to  the  axis  of  a  six-sided  prism. 

When  heated  strongly  it  becomes  coloured,  and  it  is  more 
brittle  than  any  noble  metal  in  a  state  of  purity. 

When  heated  in  a  tube  it  g^ves  out  selenium.  With  boiaz 
it  forms  a  transparent  glass,  and  g^ves  a  brittle  metallic  glo- 
bule which,  when  cupellated  with  lead,  does  not  change  ill 
nature. 

By  examining  it  by  solution  in  acids,  M.  Zinken  showed 
that  it  is  a  compound  of  selenium,  palladium,  silver  and  lend. 
Hence  it  is  probably  a  triple  seleniet  of  palladium,  w\wt  and 
lead,  in  proportions  not  yet  determined*! 

•  Phil.  Trans.  1809,  p.  189. 

t  Zinken,  Ann.  de  Chim.  et  de  PhjB.  Ixiv.  206. 
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CLASS  III. 
NEUTRAL  BASES. 

This  class  comprehends  three  metallic  bases,  which  seem 
ther  capable  of  forming  acids  nor  alkalies  by  uniting  to 

ygen  or  the  other  supporters  of  combustion,  and  which  for 
t  reason  are  denominated  Neutral,  These  are  goldy  plor 
d  iridium, 

GENUS  I. — GOLD. 

I    •  ^  as  is  known  at  present,  gold  always  occurs  in  the 
ilic  state,  sometimes  nearly  pure,  very  frequently  alloyed 
silver,  and  sometimes  with  other  metals. 

Sp.  1.  Native  Gold. 

This  mineral  occurs  both  in  veins  and  beds,  and  is  often  so 
itely  disseminated  in  rocks  that  it  can  only  be  discovered 
If  pounding  and  washing.  Li  beds  it  is  met  with  in 
ir  ry,  transition,  and  secondary  rocks.  Almost  the  whole 
1^  of  commerce  is  found  in  Peru,  Mexico,  and  Brazil,  in 
illuvial  soil.  Some  is  found  in  the  same  way  in  Africa.  It 
x;curs  also  in  the  rivers  of  France ;  Spain ;  at  Wicklow  in 
Ireland ;  at  Leadhills ;  and  in  Perthshire,  it  is  said,  in  Glen- 
;urrit  and  Glencoich. 

Colour  gold-yellow,  brass-yellow,  greyish-yellow,  and 
preenish-yellow,  depending  upon  the  nature  of  the  metals 

th  which  it  is  alloyed. 

It  is  found  in  threads,  plates,  and  grains,  and  crystallized 
in  cubes,  regular  octahedrons,  rhomboidal  dodecahedrons,  and 
eucite  crystals.  Sometimes  the  angles  of  the  cube  or  octahe- 
iron  are  replaced  by  tangent  planes.  Sometimes  the  faces  of 
Jie  cube,  octahedron,  and  garnet  dodecahedron  appear  alto- 
gether on  the  same  crystal.  Sometimes  the  angles  of  the 
KTtaliedron  are  replaced  by  no  fewer  than  twenty-one  small 
planes,  which  makes  the  crystal  very  complicated.* 

Cleavage  none ;  fracture  hackly. 

Lustre  metallic ;  opaque  ;  ductile. 

*  For  the  best  account  which  I  have  seen  of  the  dyttalline  forms  of 
^Id  aiid  silver,  the  reader  is  referred  to  M.  G.  Rote,  Pogg^ndorf'* 
\aoaleQ,  xxiii.  196. 

J.  2  u 
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Hardness  3-25. 

The  specific  gravity  varies  very  much  according  to  the 
quantity  of  alloy  present     The  lightest  hitherto  observed 
the  native  gold  of  Marmato,  composed  of  3  atoms  gold  a 
1  atom  silver ;  or, 

Gold,  73-45 

Silver,         26-48 


99-93 
Its  specific  gravity  is  only  12*666,*  It  ought  to  be,  taking 
the  mean  of  the  two  constituents,  16-931.  The  highest  spe- 
cific gravity  observed  in  any  specimen  of  native  gold  ii 
19-099.  This  is  that  of  the  native  gold  of  Schabrowaki,  near 
Catharineuburg,  in  Siberia,  composed  of 

Gold,  98-96 

Silver,  0-16 

Copper,         0-35 

Iron,  0-05 

99-52t 
Or  almost  pure  gold,  since  it  contains  72  atoms  of  gold  and 
1  atom  of  alloy. 

There  are  no  fewer  than  thirteen  different  propordonsi 
which  gold  and  silver  are  found  united  in  nature,  constitut 
as  many  different  species. 

1.  A  specimen,  analyzed  by  Klaproth,  and  called  by  1 
electrum^X  was  composed  of 

Atomi. 

Gold,        64    .     5-12    .     2 
Silver,       36     .     2-61     .     1 

100 
Boussingault  analyzed  two  specimens  of  native  g     i§  tlie 
first  from  Santa  Rosa  de  Osos,  a  province  of  Antiogi 
South  America ;  tlie  second  from  TVansylvania.     The  c 
tuents  were 

Gold,         64-93     .     64-52 
Silver,       35-07     .     35-84 


100-00        100*36 


•  lioussingault,  Aim.  dc  China,  et  dc  Phys.  xxxiv.  409. 

t  ^'.  Rose,  Pogg:en(lorr»  Aimalcii,  xxiii.  177.        J  Beitnge,  it.  I. 

')  Aim.  dc  Chim.  ct  dc  Phys.  xxxiv.  416. 
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Tliese  are  obviously  equivalent  to 

2  atoms  gold, 
1  atom  silver. 
2.  Boussingault  analyzed  three  specimens  of  native  gold. 
rhe  first  from  Marmato,  near  La  Vega  de  Sapio,  in  the 
i^rovince  of  Popayan ;  the  second  from  Titiribi,  in  South 
America;  the  third  from  Otra-Mina,  near  Titiribi.*  The 
onstituents  were 

Gold,         73-45    .     74     .     73-4 
Silver,       26-48     .     26     .    26-6 


99-93        100        100 
Hiese  numbers  are  obviously 

3  atoms  gold, 
1  atom  silver. 
8.  M.  G.  Rose  analyzed  a  specimen  of  native  gold  from 
Eltiribi,  in  Columbia.f     Its  constituents  were 

Gold,  76-42 

Silver,         23-12 


99-54 
This  is  3^  atoms  gold, 

1  atom  silver. 
4.   Boussingault  analyzed  two  specimens  of  native  gold. 
The  first  from  Trinidad,  near  Santa  Rosa  de  Osos ;  the  other 
from  Vega  de  Sucio.:|:     Their  constituents  were 

Gold,  82-4     .     82-1 

Silver,  17-6     .     17-9 


1000        100*0 
This  is  obviously  5  atoms  gold, 

1  atom  silver. 
5.  The  three  following  specimens  arc  composed  of 

§  II  II 

Gold,  84-5     .     83-85     .     84-89 

Silver,  15-5     .     16-15     .     14-68 


100  100  99-53 

•  Aim.  dc  Chim.  ct  de  Phys.  xxxiv.  409,  412. 
t  Pt>t^.a'ii(lnrr8  Aniialen,  xxiii.  179.  J  Ibid. 

§  Hoiisiiiii^ault.     Ibid.  p.  415.     The  specimen  from  Ojas  Ancbas. 
B  (i.  Rose.     llml.  p.  174,  IbO.     llic  firtt  ii)ccimcn  firom  Borutchka, 
loar  Niscliiic  TiiLnl,  Siberia  ;  ihc  bccond  from  St.  Barbara,  Trantylvawa. 
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These  are  composed  of 

G  atoms  gold, 
1  atom  silver. 
6.    M.   G.    Rose  analyzed    a  specimen   of  native  gold 
from   Petropawlowsk,   near   BogoslowsL*     Its  constitaeBti 
were 

Gold,  86-81 

Silver,         13-19 


100 
This  approaches 

7  atoms  gold, 
1  atom  silver. 
7.  The  specimens  composed  of  8  atoms  gold  and  1  atom 
silver  are  the  most  abundant     The  following  analyses  may 
serve  as  examples : — 


Gold, 
Silver, 

t 

t 

t 

t 

t 

t 

t 

i 

t 

1 

88-24 
11-76 

87-94 
l)>-06 

88-60 1  68-16 
11-42;  11-86 

89-a6 
10-66 

88-66  87-40 
10-64.12  07 

«7-3l 
18-12 

87-17 

100 

100 

100 

100 

100 

99-29 ,  99-47 

99-43 

9e« 

100 

These  analyses  indicate 

8  atoms  gold 
1  atom  silver. 
8.  The  following  analysis  of  a  native  gold  from  Borow^ 
schka  is  by  G.  Rose : — 

Gold,  90-76 

Silver,  9-02 


99-78 


It  indicates 


11  atoms  gold, 
1  atom  silver. 


♦  Poggendorf's  Annalen,  xxiii.  175. 

t  Boussingault.  Ann.  de  Chim.  ct  de  Phyt.  xxxir.  408.  Fint  ipeQ- 
men  from  Malpasi ;  the  second  from  Rio  8acio;  the  third  from  Shno; 
the  fourth  from  Baja. 

t  G.  Rose,  Poggendorf,  zxiii.  174.  The  first  Bpecimen  from  Ganvo 
Nicolajewsk,  near  Minsk;  the  second  from  Newiansk;  the  tUrd  fro* 
Alexander  Andrejewsk,  near  Minsk;  tho  fourth  from  GokunUui. 
Nischne  Tagil ;  the  fifth  and  sixth  from  the  same  place. 
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9.  The  following  analyses  are  by 

the  same  grentleinen : — 

• 

* 

t 

t 

t 

+ 

t 

+ 

Gold,     . 
SiWer,     . 

91*9 
81 

91-9 

8 

92*60 
708 

92-8 
909 

92-01 
7-52 

92-47 
7-47 

91-86 
8-88 

91-88 
8-08 

100   '99*9 

1 

99-68 

101-89 

99*58 

99*94 

99-74 

99-96 

These  specimens  were  composed  of 

12  atoms  gold, 
1  atom  silver. 
10.  Hie  following  analyses  of  specimens  of  native  gold 
rom  Catherinenburg  and  BeresoW)  are  by  O.  Rose : 

Gold,        93-34     .     93-78 
Silver,         6-28     .       5-94 


99-62         99-72 
The  constitution  is 

16  atoms  gold, 
1  atom  silver. 
1 1.  We  have  the  analysis  of  another  species  by  O.  Rote 
from  Boruschka,  in  Siberia : 

Gold,  94-41 

Silver,  6-23 


99-64 
The  constitution  of  this  specimen  is 

20  atoms  gold, 
1  atom  silver. 
12.   Finally,    Boussingault    found  the  native   gold  from 
Bncoramanga  composed  of 

Gold,      .        98 
Silver,     .  2 


100 


That  is 


56  atoms  gold, 
1  atom  silver. 


•  Boussingault,  Ann.  do  Chim.  etdo  Phyi.  xxzir.  408.  The  fiift  htm 
St.  Bartholom6,  tho  second  from  Girar. 

t  G.  Rose,  Poggendorf.  Ibid.  The  first  from  Pcrroe  Powlowlk,  the 
lecond  frona  Catherinenburg,  the  third  from  Bucharei,  the  fourth  from 
Ciarewo  Nicol^ewsk,  near  Minsk,  the  fifth  from  Bomichka.  and  the  iisth 
from  Beresow. 
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It  may  be  worth  while  to  exhibit  the  compoeition  of  these 
twelve  species  of  native  gold  in  a  table. 

Let  Ag  be  the  symbol  for  silver,  and  Au  for  gold,  then  tke 
composition  may  be  represented  as  follows : 

Ag  Au  * 

Ag  Au  ^ 

Ag  Au  ^ 

Ag  Au  •'* 

Ag  Au« 

Ag  Au  "^ 

Ag  Au  ® 

Ag  Au  » 

Ag  Au  « 

Ag  Au  *^ 

Ag  Au  ^ 

Ag  Au  * 
Sometimes  gold  is  alloyed  with  a  notable  quantity  of  nlTer 
and  copper  at  once.     I  found  the  constituents  of  a  specimen 
of  African  gold  dust,  having  a  specific  gravity  of  14*4567,88 
follows : 

AtouM. 

Gold,  78  •     6«24    .     9 

Copper,       11-8       .     2-95     .     4-27 
Silver,  9-48     .     0-69     .     1 


99-28 
These  numbers  agree  nearly  with 

9  atoms  gold, 
4  atoms  copper, 
1  atom  silver, 
Which  must  have  been  the   constitution   of  the  specimen 
analyzed. 

The  greyish-yellow  native  gold  occurring  in  those  small  flat 
grains  which  are  mixed  vrith  native  platinum,  is  supposed  to 
contain  platinum  as  a  constituent ;  but  I  am  not  aware  tkat 
this  has  been  verified  by  direct  analysis- 

Sp.  2.  TVAUe  Ore  of  Telbirium. 

Yellow  ore  of  tellnrinm. 

Hitherto  this  mineral  has  been  found  only  at  Nagyag  in 
Transylvania. 

Colour  silver  white,  much  inclining  to  brass  yellow. 
Occurs  in  small  but  well  defined  crystals,  of  whidi  tfc« 
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primary  form    is   a  right    rhombic    prism,  ^. 

M  on  M'  1 05*>  30'  ,  N^ 

The  edge  x  is  often  replaced  by  a  tangent   \         »*         \ 
plane,   which  sometimes  is  so   large  as  to  I 

reduce  the  faces  M,  M'  to  a  very  small  size, 
at  the  same  time  the  terminal  edges  and 
angles  of  the  prism  are  replaced  by  planes. 
This  converts  the  crystal  into  an  eight-sided 
prism,  terminated  by  nine  faces. 

Traces   of  cleavage ;    fracture   uneven ;    lustre    metallic ; 
opaque  ;  rather  brittle ;  soft. 

Specific  gravity,  as  determined  by  MuUer  Von  Reichen- 
stein,  10-678. 

Before  the  blowpipe  melts  into  a  metallic  globule  and  gives 
out  a  pungent  smell. 

Its  constituents,  as  determined  by  the  analysis  of  Klaproth,* 
are 


^i^ 


Atonu. 

Tellurium,     . 

44-75     . 

1M9     .     18*34 

Gold,     . 

26-75     . 

214     .       3-5 

Silver, 

8-50     . 

0-61     .       1 

Lead, 

19-50     . 

1-5              2-45 

Sulphur, 

0-50     . 

0-25     .       0-4 

100 
Were  we  to  admit  the  silver  to  be  in  the  state  of  disulphuret, 
the  atoms  of  gold  and  lead  would  be  one-third  of  those  of 
tellurium,  while  the  gold  is  to  the  lead  as  7  to  5.     Hence  the 
mineral  would  seem  to  be  a  compound  of 

7  atoms  tertelluret  of  gold, 
5  atoms  tertelluret  of  lead. 

Sp.  3.  Graphic  Ore  of  Tellurium. 

Schriflerz — weiss  golden — aunim  graphicum. 
This  mineral  has  hitherto  been  found  only  in  the  mine 
Franciscus  at  Offenbanya,  in  Transylvania,  in  very  narrow 
veins  that  traverse  porphyry,  accompanied  by  quartz  and 
rarely  by  telluret  of  lead.  The  crystals  of  it  are  so  arranged 
in  the  ^angue,  as  to  give  it  the  appearance  of  Persepolitan 
characters.  Hence  the  origin  of  the  name  by  which  it  has 
been  distinguished. 

•  Ik-itrage,  iii.  28. 
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PLATINUM. 


Colour  pure  steel-grey;  streak  unaltered;  lustre  metaUk; 

opaque. 

Structure  foliated,  though  from  the  smallness  of  the  cryitili 
A  this  can  seldom  be  peroeirei 

Fracture  fine-grained,  uneten. 
The  primary  form  of  the 
crystal,  according  to  Philip  ii 
a  right  rhombic  prism. 
M  on  M'  about  lOr  44'. 
Sometimes  the  edges  Bare 
replaced  by  fiices  which  oblite- 
rate the  terminal  fiioe,  andlbm 
a  four-sided  pyramid  with  sca- 
lene faces.  Sometimes  the  edge 
H  is  truncated.  The  crystals  are  very  small,  and  so  entugled 
in  each  other,  that  it  is  difficult  to  make  them  out 

Hardness  1*5  to  2.  The  specific  gpravity  is  stated  by  Hol- 
ier yon  Reichenstein  at  5*723.  But  this  must  be  conndenUy 
under  the  truth. 

Before  the  blowpipe  on  charcoal,  it  fuses  into  a  daik  grey 
metallic  globule,  which  finally  becomes  brilliant  and  mallesUe* 
Its  constituents,  by  Berzelius's  analysis,  are 

Tellurium,  .  52*00 
Silver,  .  .  11-33 
Gold,  .         24-00 

Lead,        .         .  1-50 


88-83 


The  quantity  of  matter  wanting  to  make  up  the  hondied 
parts,  consisted  of  copper,  iron,  antimony,  sulphur,  and  ar- 


senic' 


The  atoms  of  tellurium  are  nearly  four  times  as  nameroiis 
as  those  of  the  gold,  and  silver,  and  lead.  If  the  mineral  be 
a  chemical  compound,  we  must  consider  it  as  composed  of 

2  atoms  quarto-telluret  of  gold, 
1  atom  quarto-telluret  of  sUver. 


GENUS  II. — PLATINUM. 

This  metal,  like  gold,  has  hitherto  been  observed 
the  metallic  state ;  though  always  in  combination  with 
metals.     Only  one  species  is  at  present  known. 


onlym 


«  Jahres-Bericht  for  1833,  p.  1S2. 
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Sp.  1.  Native  Platinum. 

11      mineral  has  hitherto  been  found  only  in  grains,  some 

lich  are  of  a  large  size.     It  occurs  principally  in  the  pro- 

es  of  Choca  and  Barbacoas,  in  South  America.     Also  at 

to  Grosso,  in  Brazil.     It  has  also  been  found  in  St  Do- 

K    It  has  been  found  in  considerable  quantity  at  Nischne 

and  Goroblagodat  in  Siberia,  in  the  Uralian  mountains. 

Humboldt  brought  from  America,  and  deposited  in  the  Ber- 

museum,  a  mass  of  native  platinum,  weighing  1088  grains. 

ipecific  gravity  was  18*94.     In  the  year  1822,  a  mass  of 

live  platinum  from  Condoto,  was  deposited  in  the  museum 

Madrid,  2  inches  and  4  lines  in  diameter,  and  weighing 

J  641  grains.     But  in  the  year  1827,  a  mass  of  native  pla- 

iDum  was  found  in  the  Ural,  not  hx  from  the  Demidoff 

aes,  weighing  10||  Russian  pounds,  or  9*522  lbs.  avoirdu- 

*     Its  specific  gravity  was  16. 
Colour  perfect  steel-grey ;  streak  similar. 
In  irregular  grains,  sometimes  a  little  convex  on  one  side. 
Lustre  metallic,  shining ;  opaque ;  ductile. 
Hardness  2*75 ;  specific  gpravity  never  exceeds  17*7»  usually 
rat  17*332. 

Soluble  in  nitro-muriatic  acid,  when  the  action  is  amsted 
»y  heat 

I  am  not  aware  that  the  native  platinum  from  South 
America  has  been  subjected  to  a  regular  analysis;  but  we 
lave  two  analyses  by  Berzelius  of  the  grains  of  native  plad- 
lum  from  Siberia«f     They  are  as  follows : 


t 

t 

i 

Platinum, 

78-94    . 

73-58    . 

86*50 

Iridium, 

4-97    . 

2-35    . 

«. 

Rhodium, 

0*86    . 

M5    . 

1-16 

Palladium, 

0-28    . 

0-80    . 

MO 

Copper, 

0-70    . 

5-20     . 

O'iS 

Iron, 

1104    . 

12-98    . 

8-88 

Osmium,  Iridium, 

1-96     . 

"^~                 . 

1-40 

Undissolved, 

^^^                  • 

2-SO 

98*75         97*86         98*92 

•  Humboldt,  Poggendorfi  Annalen.  z.  487. 
f  Kong.  Vet.  Acad.  Handl.,  1828.  p.  118. 

%  From  Niftchno  Tagilsk.     The  fiitt  ipedmeii  ooudfled  of  grdns  at- 
racted  by  the  mag^iet,  the  second  of  gnfait  not  tlleeted  bj  the  migBet. 
§  The  specimen  from  GorobligodsL 
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We  have  also  an  analysis  of  the  platiniim  gprains  from  die 
Uralian  mountains,  by  M.  Osann,  professor  of  chemistry  in 
Dorpat*     He  obtained 


Platinum, 

Iron, 

Palladium, 

Rhodium, 

Copper, 

Osmium, 

Ruthenium,     }•  O-OSl 

Iridium 

Silica, 

Iron, 

Platinum,        \  0-027 

Copper, 

Rhodium, 


AtonoL 

80-87  .  6-74 

10-92  •  3-12 

1-301  .  0-20 

4-44  .  0-65 

2-30  .  0-6 


99-939 
The  constitution  of  the  specimens  analyzed  by  Beneliitf 
is  not  very  evident.     That  analyzed  by  Osann  (if  we  join  the 
palladium  to  the  iron,)  would  seem  to  be  a  compound  of 

2  atoms  platinum, 
1  atom  iron, 
together  with  a  little  cupret  of  rhodium. 
We  might  state  the  constituents 

5  atoms  biplatinet  of  iron, 
1  atom  cupret  of  rhodium. 
But  doubtless,  grains  of  native  platinum,  like  those  of  native 
gold,  will  be  found  to  vary  very  much  in  their  oonstitatioD. 

GENUS  III. — IRIDIUM. 

This  metal,  like  the  two  preceding,  is  found  only  alloyed 
with  other  metals.  In  what  state  it  exists  in  Dative  platinum 
has  not  been  determined.  But  one  species  of  iridium  ore  was 
discovered  by  Dr.  Wollaston. 

Sp.  1.  Native  Iridium. 

Found  in  gprains  accompanying  the  native  platinnmy  both 
of  South  America  and  Siberia. 

♦  Pogirendorfs  Annalon,  xiv.  329. 
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Colour  tin-white,  paler  than  that  of  native  antimony;  lustre 
netallic ;  opaque ;  hardness  7. 

Usually  in  small  irregular  flattened  gprains.  It  is  some- 
;imes  crystallized  in  six-sided  prisms  terminated  by  truncated 

:-sided  pyramids.  •     Brittle. 

Hardness  2*75  to  3 ;  specific  gravity,  as  determined  by  Dr. 
Wollaston,  19*5;  M.  6.  Rose  found  a  crystal  at  52^  to  be 
19*471,  that  of  a  crystal  from  Nischne  Tagil,  in  Siberia, 
2Mia 

Three  different  varieties  have  been  described  by  Berzelius, 
ill  from  Siberia. 

1.  The  first  variety  consists  of  flat  plates,  which  possess 
:wo  smooth  and  shining  faces,  but  have  no  regular  form. 
They  never  exceed  1  or  2  lines  in  diameter,  and  are  often 
much  smaller.  They  are  hard  enough  to  scratch  glass,  and 
bave  a  specific  gravity  of  19*25;  when  heated  they  give  out 
I  little  osmium.  Their  constituents,  as  analyzed  by  Berze* 
lius,  are 


Atomt. 

Iridium,     . 

46*77 

.     3-81 

Rhodium, 

3*15 

• 

Iron, 

0*74 

•     ^"^ 

Osmium,    . 

49*34 

.     3*9 

Palladium, 

trace 

100*00    or  of  an  atom  of  each. 

2.  The  second  variety  resembles  the  plates  from  Brazil, 
which  have  been  already  described*  Its  specific  ipravity  varies 
from  18*645  to  19*25. 

3.  The  third  variety  is  very  rare.  It  consists  of  six-sided 
plates,  two  of  which  are  larger  than  the  two  others.  The 
specific  gravity  is  21- 1 18.  Two  kinds  of  them  were  analyzed 
by  Berzelius. 

The  first  composed  of 

Iridium,      .         25*1  or  1  atom. 
Osmium,    .         74*9       3  atoms. 


100 
The  other  of    Iridium,         20  or  1  atom, 

Osmium,        80       4  atoms. 


loot 


•  (i.  Kosc,  Po^rgendorfa  Annalcn,  xxix.  45*2. 
t  l*<>v'ir»ii<lorf 's  Aniialcii,  xxxH.  232. 
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I  HAVE  described,  in  the  •jrstemado  arrangement,  all  the  minerab 
which  hare  been  subjected  to  chemical  analysis,  or  of  the  oonstito- 
tion  of  which  probable  conjectures  might  be  formed ;  bot  there  is  a 
considerable  number  noticed  by  crystallographers,  whidi  hare  been 
met  with  only  in  such  minute  quantity  that  it  has  not  been  in  the 
power  of  chemists  to  subject  them  to  analjrsis,  so  that  their  specific 
characters  depend  chiefly  upon  the  crystalline  form.  It  will  be 
proper  to  give  a  short  account  of  the  most  important  of  these 
minerals  by  way  of  Appendix. 

Sp.  1.  BrookUe, 
Juriuite  of  Soret. 

This  mineral  was  named  by  Mr.  Levy  in  honour  of  Mr.  Brooke, 
whose  crystallographical  labours  have  conferred  so  many  benefits 
on  mineralogy.  It  was  first  noticed  by  Mr.  Soret  among  the 
minerals  accompanying  titanite  from  Dauphiny;  but  much  finer 
crystals,  some  of  them  half  an  inch  in  diameter,  were  afterwards 
found  at  Snowdon,  in  Wales.  These  crystak  were  examined  by 
Mr.  Levy,  and  the  measures  of  the  angles  determined  with  great 
care.* 

Colour  hair  brown,  passing  into  deep  orange  yellow,  with  some 
tints  of  red ;  streak  yellowish-white. 

Crystallized  in  six-sided  prisms,  terminated  by  pyramidal 
summits.  Mr.  Levy  has  shown  that  the  primary  form  is  a  right 
rhombic  prism,  with  angles  of  100^  and  80%  and  whose  height  is 
to  its  breadth  as  1 1  to  30. 

Translucent  to  opaque  ;  brittle. 

Hardness  5*5  to  6  ;  specific  g^vity  unknown. 

It  contains  titanium,  but  its  constitution  is  unknown. 

*  AnnalA  of  Philosophy  (second  series),  iz.  140. 
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Hard  enough  to  scratch  quartz. 

The  angles,  as  given  by  Levy,  agree  nearly  with  those  of  cbry- 
soberyl ;  but  no  cleavage  parallel  to  the  base  has  been  discovered 
in  that  mineral. 

Sp.  5.  Humite. 

This  naiue  was  given  by  Bournon*  to  a  mineral  from  Monte 
Sonima. 

Colour  various  shades  of  yellow,  sometimes  almost  white,  pas- 
sing into  reddish-brown. 

In  minute  very  complicated  crystals,  often  macled. 

Traces  of  cleavage  parallel  to  the  faces  of  a  six-sided  prism. 

Lustre  vitreous  ;  brittle ;  transparent  to  translucent. 

Hardness  6*5  to  7. 

Before  the  blowpipe  becomes  opaque,  but  does  not  melt.  Gives 
a  clear  glass  with  borax. 

Sp.  6.  SommervilUte,\ 

This  name  has  been  given  by  Mr.  Brooke  to  a  mineral  horn  the 
ancient  scorisB  of  Vesuvius. 

Colour  pale  dull  yellow. 

In  crystals.  The  primary  form  seems  to  be  a  right  rectangular 
prism ;  but  several  of  the  edges  and  angles  are  replaced  by  new 
planes.  A  perfect  cleavage  parallel  to  the  base  of  the  prism,  bat 
in  no  other  direction. 

Lustre  vitreous. 

Decrepitates  before  tlie  blowpipe,  fusing  per  se  into  a  grey 
coloured  globule,  and  with  borax  into  a  traoiparent  ore. 

Sp.  7.  Tumtriie.X 

This  name  has  been  given  by  Mr.  Levy  to  a  crystallised  mine- 
ral from  Mount  Sorel  in  Dauphiny,  which  he  obeerred  in  Mr. 
Turner's  collection. 

Colour  several  shades  of  yellow,  often  inclining  to  brown ; 
streak  white,  sometimes  greyish. 

The  primary  form,  according  to  Levy,  is  an  oblique  rhombic 
prism,  tiie  lateral  faces  of  which  are  inclined  at  an  angle  of  96® 
10',  and  tlie  base  to  one  of  the  lateral  fjwes  at  angle  of  99**  40'- 
The  ratio  between  one  side  of  the  base  and  one  of  the  lateral 
edges,  is  nearly  that  of  10  to  7.     The  only  crysul  measured  by 

•  (.aal«».:n. .  p.  .VJ.  t  Quarterly  Journal,  xvL  275. 

:    AiiiiuN  of  riiilo>()i)hy  (^ccuimI  >cric>),  v.  *J4I. 
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Levy  is  a  very  complicated  one,  which  could  Dot  be  undentood 
without  a  figure. 

Lustre  nearly  adamantine. 

Transparent  to  translucent. 

Scratches  fluor  spar  very  readily,  but  yields  to  the  knife. 

According  to  the  experiments  of  Children,  it  consists  chiefly  of 
alumina,  lime,  magnesia  and  a  little  iron,  bat  very  little  ulics  ssd 
no  titanium. 

8p.  8.  Monazite.* 
Mexigitc  of  Brooke.f 

This  name  was  given  by  Breithaupt  to  a  mineral  brought  by 
Fiedler  from  the  Uralian  mountains.  It  occurs  near  Slataoul 
along  with  a  flesh-red  felspar,  in  an  immense  bed  of  granite  to  the 
south  of  the  Ilmenn  mountain  range. 

Colour  brown  or  smoky-red ;  streak  reddish-white. 

Crystallized  in  oblique  rhombic  prisms.  The  edge  of  the  bise 
is  to  the  height  as  13  to  18.  The  inclination  of  the  faces  of  tiw 
prism  is  95®  SCX ;  th&t  of  the  base  on  one  of  the  sides  100*,  si 
measured  by  Brooke. 

Lustre  vitreous,  very  smalL 

Hardness  6 ;  specific  g^vity  4*88  to  4*922. 

Before  the  blowpipe  it  does  not  give  out  water,  nor  decrepitate^ 
nor  alter  its  colour.  In  a  white  heat  the  edges  become  roanded, 
and  the  colour  becomes  greenish-yellow.  On  charcoal,  with  csr- 
bonate  of  soda  and  borax  it  fuses  easily  with  effervesoenee  in  the 
reducing  flame,  into  a  light  yellow  opaque  bead.  While  hot  the 
bead  was  dark  yellow,  but  on  cooling  it  became  pare  yellow  and 
by  flaming  was  rendered  opaque,  indicating  the  presence  of  oxids 
of  uranium.  With  biphosphate  of  soda  in  the  oxidising  flame  it 
fuses  easily.  The  bead  while  hot  is  yellow,  hut  on  cooling  it  bs- 
comes  yellowish-green  and  muddy.  In  the  reducing  flame  the 
bead  while  hot  is  green,  on  cooling  the  colour  becomes  smch 
deeper,  and  the  bead  becomes  opaque.  From  these  phenomena  it 
is  obvious  that  monazite  contains  oxide  of  uranium,  mixed  wiA 
earthy  matter.  But  I  am  not  aware  that  it  has  hitliwto  besB 
subjected  to  a  chemical  analysis. 

Sp.  9.   Uwcarounte.^ 
This  name  has  been  given  by  M.  Hess  in  St.  Petersboigh  to  a 
mineral  from  Bissersk,  which  he  examined  by  the  blowpipe. 

*  Breithaupt,  p.  239  and  330.     Poggendorf,  xxv.  332. 
f  Annals  of  Philosophy  (second  series)  x.  187. 
t  Poggeudorf's  Annalen,  xxiv.  388. 
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Colour  emerald-green. 

CryntalliKes  in  small  rhombic  dodecahedrons. 

Transparent, 

Hardness  7*5. 

When  heated  it  does  not  give  out  water,  nor  decrepitate,  nor 
is  its  colour  altered.  Not  altered  per  se  before  the  blowpipe. 
With  borax  it  fuses  with  difficulty  into  a  clear  chrome-green  glass ; 
with  biphospliate  of  soda  it  undergoes  decomposition  only  when  in 
powder.  The  bead  when  cold  has  a  fine  green  colour,  and  is  muddy 
from  interspersed  silica.  With  carbonate  of  soda  it  fuses  with 
effervescence  into  a  green  frit,  which  cannot  be  melted  into  a  bead. 

This  mineral  has  a  strong  resemblance  to  the  garnet,  bat  is 
harder,  and  of  more  difficult  fusion. 

Sp.  10.  HerschellUe.* 

This  name  has  been  given  by  Mr.  Levy  to  a  mineral  which 
occurs  in  the  cavities  of  trap  at  Aci  Reale,  near  Catania,  in  Sicily. 

Colour  white. 

Crystallized  in  triangular  dodecahedrons,  the  summits  of  which 
are  deeply  truncated.  Mr.  Levy  considers  the  primary  form  to 
be  a  six-sided  prism. 

Fracture  conchoidal. 

Translucent  or  opaque. 

Hardness  4*5  ;  specific  gravity  2*11. 

Its  constituents,  according  to  the  trials  of  Dr.  Wollaston,  are 
silica,  alumina  and  potash.  It  is  therefore  connected  with  the 
felspar  tribe  of  minerals,  though  its  crystalline  form  differs  moch 
from  all  the  kindred  bodies. 

Sp.  11.  BeudantiU,\ 

This  name  has  been  given  by  Mr.  Levy  to  a  mineral  which  has 
been  found  at  Horhausen,  in  the  district  of  Nassau,  on  the  Rhine. 

Colour  black. 

Translucent  in  thin  fragments,  and  of  a  deep  brown  colour  by 
transmitted  light ;  streak  greenish-grey  ;  lustre  resinous. 

Crystallizes  in  a  slightly  obtuse  rhomboid,  in  which  the  summits 
are  truncated.  The  inclination  of  the  contiguous  edges  of  the 
rhomboid  is  92^  30'  and  87<»  30'.  Cleaves  easily  in  the  direction 
perpendicular  to  the  axis  of  the  rhomboid. 

Composed,  according  to  Dr.  Wollaston,  of  the  oxides  of  iron 
and  lead. 

♦  Annals  of  Philosophy  (second  series),  x.  861.  f  Ibid.  li.  195. 

J.  2  X 
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Sp.  12.  Cofidurriie,* 

Tliis  name  was  given  by  Mr.  W.  Phillips  to  a  singular  copper 
ore  found  in  a  vein  in  Cordorrow  mine,  which  is  situated  in  granite, 
and  half  a  mile  south  of  Dolcoath  mine  at  Redruth,  in  the  county 
of  Cornwall. 

Massive ;  colour  brownish-black. 

Hard,  but  not  capable  of  scratching  glass. 

Brittle ;  yields  to  the  knife,  which  leaves  a  polished  metallic- 
looking  suiface,  nearly  of  a  lead  grey  colour. 

Specific  gravity  5*2046. 

When  ignited  it  gives  out  a  copious  white  vapour,  leaving  uo 
the  coal  a  metallic  substance  in  a  semifluid  state,  of  a  ycUow  colour. 
Its  constituents,  as  determined  by  the  analysis  of  Mr.  Fandif, 
are  as  follows : — 


Atonic. 

Copper, 

60*50     • 

1512 

Sulphur, 

806     . 

1-53 

Arsenic, 

1-51     . 

031 

Arsenious  acid,   . 

25-94     . 

4-15 

Water, 

8-99     . 

8 

100 
There  can  be  little  doubt  that  the  arsenious  add  had  originsUf 
existed  in  this  ore  in  the  state  of  metallic  arsenic.     The  compoii- 
tion  was  undoubtedly 

I  atom  sulphuret  of  copper, 
3  atoms  arseniet  of  copper. 
The  water  is  no  doubt  merely  mechanical ;  at  first  the  ore  ooo- 
tained  a  great  deal  more  of  it,  but  by  drying  it  cracked  and  iflit 
into  irregular  columns  like  starch. 

Sp.  13.  Mohsi(e,-[ 

This  is  a  name  given  by  Mr.  Levy  to  some  crystals  apoD  a 
group  of  quartz  belonging  to  Mr.  Heuland,  and  which  probiUf 
came  originally  from  Dauphiny. 

Colour  iron-black. 

In  twin  crystals,  presenting  the  aspect  of  small  flat  tables  ncttrly 
circular,  with  re-entering  and  salient  angles,  alternating  on  tbeir 
edges.  Mr.  Levy  considers  the  primary  form  to  be  an  acalo 
rhomboid  of  73^  43'. 

Opaque,  with  a  perfect  metallic  lustre. 

•  Phil.  Mag.  (new  series),  ii.  L>8C.  f  Ibid.  L  221. 
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Surface  brilliant ;  fracture  conchoidal  and  shining. 
Scratches  glass  readily. 

No  visible  cleavage  ;  does  not  affect  the  magnet ;  brittle. 
It  seems  to  be  related  to  Crichtonite,  but  has  not  been  sub- 
jected to  a  chemical  analysis. 

Sp.  14.   Spinellane,^ 
Nosin,  nosiane. 

This  mineral  was  discovered  by  M.  Nose  on  the  shores  of  the 
lake  Loach. 

Colour  greyish-black,  passing  into  ash-grey  and  brown. 

Crystals  rhomboidal   dodecahedrons,  similar   to   the  form   of 
garnet. 

Fracture  conchoidal,  uneven. 

Translucent  to  opaque. 

Hardness  5*5  to  6  ;  specific  gravity  2*282. 

Before  the  blowpipe  it  is  infusible,  whether  alone  or  with  addi- 
tions. 

Its  constituents,  according  to  Klaproth,  are : 

Atoms. 

26*5 
13-11 

0*42 

4*75 


Silica,  43 

Alumina,  29*5 

Lime,  .  1*5 

Soda,  .  19 


Peroxide  of  iron,  2 
Sulphur,  1 

Water,     .  2*5 


0*4 
0*5 


98*5 
Or  nearly  aAlS>i-i-NS>.\ 

So  that  it  may  be  considered  as  a  sesquisilicate  of  alumina  and 
«oda. 

Sp.  15.   Okenite.f 

This  namo  has  been  given  by  Von  Kobell  to  a  mineral  of  which 
I  iiave  only  seen  a  very  imperfect  description. 

Colour  yellowish  and  bluish-white. 

Lustre  pearly,  from  shining  to  glimmering. 

Occurs  in  fibrous  masses  in  amygdaloid. 

Hardness  stated  by  Breithaupt  from  5  to  8.     Specific  gpravity 


•   Kliiprotli's  ^'itrairc,  vi.  371. 

f  Hiritliaupt^  Vvhtundujt'  Chnrnkteristik  des  Mineral  Syntemn,  127. 
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Sp.  16.  Breislakite.* 

This  mineral  occurs  at  Capo  di  Bove,  near  Rome,  and  in  tbe 
lava  of  Mount  Vesuvius,  where  it  accompanies  nepheline,  pj- 
roxene,  &c. 

Occurs  in  delicate  capillary  crystals,  of  a  reddish-brown  or  Au- 
nut-brown  colour;  bent  and  grouped  like  wool,  coatiog  tbe 
cavities  of  certain  lavas. 

It  contains  silica,  alumina,  iron  and  a  considerable  proportioo 
of  copper ;  affording,  when  fused  with  biphosphate  of  sodi,  » 
green  globule,  which  becomes  red  in  the  reducing  flame. 

Sp.  17.  Biotine.-\^ 

Tiiis  mineral  was  noticed  by  Monticelli  among  the  volctiiic 
debris  of  Mount  Vesuvius.     He  named  it  from  M.  Biot. 

Colour  white  or  yellowish. 

Transparent  and  limpid ;  refracts  donbly. 

Lustre  brilliant. 

Scratches  glass. 

Specific  gravity  3*1 1. 

Is  not  affected  by  the  blowpipe,  and  is  partially  solnble  in  nitric 
acid. 

Sp.  18.   TauiolHe.X 

This  mineral  is  found  in  the  volcanic  felspathic  rocks  in  the 
neighbourhood  of  the  lake  Loach  in  Rhein,  Prussia. 

Colour  velvet-black ;  streak  grey. 

Occurs  in  crystals,  and  Mohs  considers  the  primary  form  to  be 
an  octahedron  with  scalene  triangles,  the  three  diameters  of  whick 
are  to  each  other  as  the  numbers  1,  1*9451  and  1*9648.  It  it 
usually  under  the  form  of  a  ten-sided  prism,  with  dihedral  soamits. 

Opaque ;  lustre  vitreous ;  fracture  conchoidaL 

Hardness  6-5 ;  specific  gravity  3*865. 

Before  the  blowpipe  upon  charcoal  it  melts  into  a  bladdih 
scoria,  which  is  attracted  by  the  magnet.  With  borax  it  mdts 
into  a  clear  green  glass. 

Tautolite  is  considered  as  related  to  chrysolite^  thaagh  the 
degree  of  relation  is  not  very  evident. 

Sp.  19.   Tephroiie^ 
This  mineral  occurs  along  with  frankUnite  and  red  mt,  it 
Sparta,  in  the  United  States  of  America. 

♦  Allan's  Manual  of  Mineralojrv,  p.  301. 

t  Ibid,   p.  163.  '"      J  Phil.  Mag.  (new  series>  vL  898. 

J  Silliman^s  Jour,  xviii.  .391. 
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Colour  ash-grey,  tarnishing  black ;  streak  paler  than  the  mineral. 
Massive  and  compact. 

Cleavage  perfect  in  several  directions,  two  of  them  meeting  at 
right  angles. 

Fracture  imperfect  conchoidal,  or  uneven. 
Forms  a  black  shig  before  the  blowpipe. 

Sp.  20.  ZurliU* 

This  mineral  was  discovered  by  Ramondini  in  1810,  and  de- 
scribed by  him  in  the  Memoirs  of  the  Academy  of  Naples.  Its 
only  locality  is  Vesuvius,  where  it  occurs  in  large  distinct  crystals 
generally  associated  with  calcareous  spar  and  other  minerals. 

Colour  asparagus  green,  inclining  to  grey. 

Crystals  rectangular  four-sided  prisms,  having  occasionally  their 
lateral  edges  replaced  by  tangent  planes. 

Cleavage  indistinct. 

Lustre  resinous. 

Opaque ;  fracture  conchoidal. 

Surface  of  tlie  crystals  rough,  frequently  covered  with  a  white 
coating. 

Hardness  about  6  ;  specific  gravity  3*27. 

Infusible  before  the  blowpipe,  but  melts  with  borax  into  a  black 
glass. 

Nitric  ucid  dissolves  it  partly  with  eflPervescence,  and  the  solu- 
tion is  yellow. 

Sp.  2 1 .  Hydrous  TriS'siliccUed  Peroxide  of  Iron, 

I  have  stated  in  page  476  of  this  volume,  on  the  authority  of  a 
notice  from  a  German  mineral  dealer,  from  whom  I  purchased  the 
specimen,  that  the  mineral  on  which  cacoxenite  is  found  at  Hrbetk 
in  Boiieniia,  is  a  clay  ironstone  occurring  in  the  coal  formation. 
But  I  have  lately  procured  a  specimen  of  this  mineral  from  Dr. 
Bondi  of  Dresden,  and  have  found  that  it  constitutes  a  new  species 
of  iron  ore,  to  which,  from  its  composition,  the  name  of  hydrous 
tris-siluaU'd  j}eroxide  of  iron  may  be  given. 

It  constitutes  an  amorphous  mass  having  a  brownish  red  colour, 
a  compact  texture,  and  exhibiting  no  traces  of  any  tendency  to 
cr\>tallization. 

Streak  brownisli  yellow ;  brittle  ;   opaque. 

Fracture  uneven. 

Hardness  5  ;  specific  gravity  3*371. 

*  -Mian's  Manuiil,  p.  ii'i^. 
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Before  the  blowpipe  undergoes  no  change,  excepting  that  the 
colour  becomes  dark  red. 

With  carbonate  of  soda  it  does  not  fuse.  With  borax  it  fuel 
readily  into  a  transparent  bead,  yellow  in  the  oxidising  flame,  bat 
becoming  almost  colourless  in  the  reducing  flame.  With  biphoi- 
phate  of  soda  fuses  in  the  oxidizing  flame  into  a  transparent  bead, 
yellow  while  hot  but  becoming  colourless  on  cooling.  The  same 
changes  are  observable  in  the  reducing  flame. 

It  was  subjected  to  a  careful  analysis,  in  my  laboratory,  hy  Mr. 
Richardson,  who  found  its  constituents  as  follows  : 


AtomiL 

Silica,     .         .         .         10-65     . 

5*32     .     1 

Peroxide  of  iron,     .         74*40 

.     14-88     .     2-80 

Lime,      .         .         .           2-25 

0-69     .     012 

Sesquioxide  of  mangan.,    0*60 

012     .     0-02 

Water,  .         .         .         1200     . 

.     10-66     .     2-00 

99-9 
If  we  unite  the  lime  and  sesquioxide  of  manganese  to  the  per- 
oxide of  iron,  it  is  obvious  that  the  constituents  are 

1  atom  silica, 

3  atoms  peroxide  of  iron, 

2  atoms  water. 

It  is  therefore  a  hydrous  tris-silicated  peroxide  of  mm.     It  ought 
to  come  in  after  chloropal  in  page  463. 

Sp.  22.  Rhodizite.^ 

This  mineral  was  lately  observed  by  M.  GustaTOS  Rote  in 
small  crystals  on  some  of  the  red  tourmalins  from  Siberia.f 

The  crystals  observed  were  small,  never  exceeding  a  line  in 
length,  and  often  not  so  large.  They  have  the  form  of  ihom- 
boidal  dodecahedrons,  having  those  angles  which  consist  of  three 
faces  replaced  by  small  triangular  planes.  The  faces  of  the 
octahedron  are  also  occasionally  visible,  showing  the  oonnenoo 
between  the  cube,  octahedron  and  rhomboidal  dodecahedron. 

Colour  white;  translucent;  lustre  splendent,  vitreous;  hard 
enough  to  resist  the  action  of  the  knife  ;  fracture  and  speciiic 
gravity  not  determined. 

Very  difficultly  fusible  before  the  blowpipe.  A  small  fragment 
in  the  platinum  forceps,  fused  on  the  edges  into  a  white  opaque 

*  Named  hy  M.  G.  Rose  from  ^(m,  to  have  the  coUmr  of  therote* 
Because  it  tin^res  flame  red, 
t  P<)U'^'eiidorfa  Aiinalcn,  xrxiii.  2.5.S. 
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glass.  The  colour  of  the  flame  is  at  first  green,  then  the  under 
•nrface  continues  green  while  the  upper  surface  becomes  red,  and 
at  last  the  whole  flame  is  tinged  red.  The  red  tinge  is  as  deep 
as  that  caused  by  red  tourmalin,  lepidolite,  petalite,  or  spodumen, 
and  is  probably  induced  by  the  same  cause,  the  existence  of  lUkia 
in  the  rodizite. 

When  heated  on  charcoal  its  edg^s  are  rounded  off,  it  becomes 
snow-white  and  opaque,  and  protuberances  make  their  appearance 
similar  to  those  which  appear  when  the  mineral  is  exposed  to  the 
action  of  the  blowpipe  in  the  platinum  forceps. 

When  heated  in  a  glass  tube  it  gives  out  no  water. 

With  borax  and  with  biphosphate  of  soda,  it  fuses  into  a  trans« 
parent  glass  and  appears  to  contain  no  silica.  With  fluor  spar  it 
melts  into  a  clear  glass.  It  fuses  also  completely  in  silicate  of 
soda  without  inducing  any  colour,  and  therefore  contains  no  sal- 
phuric  acid. 

With  a  little  carbonate  of  soda  it  fuses  into  a  white  enamel, 
which  when  moistened  on  a  polished  silver  plate  produces  no 
stain.  With  a  greater  proportion  of  the  soda  it  fuses  into  a  dear 
glass,  which  does  not  crystallize  on  cooling.  When  the  soda 
glass  thus  formed  is  pounded,  and  dissolved  in  mnriatic  acid,  and 
the  solution  after  being  evaporated  to  dryness  is  digested  in 
alcohol,  and  the  spirit  set  on  fire  it  bums  with  as  deep  a  green 
flame  as  when  horacite  is  treated  in  the  same  manner. 

Rhodizitc  dissolves  with  great  difficulty  in  muriatic  acid.  A 
small  quantity  having  been  pounded  and  boiled  in  mnriatic  acid 
left  a  residue,  which  would  probably  have  disappeared  had  the 
digestion  been  continued  long  enough.  From  the  solution 
ammonia  threw  down  nothing,  but  oxalate  of  ammonia  oocaiioned 
a  considerable  precipitate.  Lithia  could  not  be  distinctly  recog- 
nised in  the  filtered  solution,  doubtless  from  its  small  quantity. 

It  is  obvious  that  rhodiziU  has  a  great  resemblance  to  boraeite. 
Its  shape,  colour,  and  hardness  are  analogous,  and  so  are  its 
behaviour  before  the  blowpipe  with  borax,  biphosphate  of  ioda, 
fluor  9par,  and  silicate  of  soda.  Boraeite  when  heated  in  the 
platinum  forceps  tinges  the  flame  green,  and  produces  a  similar 
precipitate  when  its  muriatic  acid  solution  is  treated  with  oxalate 
of  amiiioiiia.  The  situation  in  which  rhodizite  and  boraeite  are 
found  is  different.  But  a  chemical  analysis  is  still  wanting  to 
enable  us  to  determine  the  exact  relation  in  which  these  two 
minerals  stand  to  each  other. 
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Sp.  23.  Brevicite.* 

This  name  has  been  given  by  Benelius  to  a  mineral  sent  bim 
by  M.  Strom,  from  Brevig,  in  Norway,  which  appears  to  have 
filled  up  an  amygdaloidal  cavity  in  a  trachyte-looking  rock. 

It  is  a  white,  foliated  or  radiated  mass,  which  fills  the  cavity  in 
regular  prismatic  crystals.  It  is  traversed  by  dark  red  and  smottj 
grey  red  streaks.  It  was  analyzed  by  M.  Sonden  in  Benelius 
laboratory,  who  fonnd  its  constituents  to  be 


« 

Atoxni. 

Silica, 

43-88     . 

21-94 

.     33-5 

Alumina, 

L>8-39     . 

12-57 

•     19-2 

Soda, 

10*32     . 

2-58 

4 

Lime, 

6-88     . 

1-96 

.       3 

Magnesia, 

0-21     . 

0-08 

0-12 

Water, 

9-63     . 

8*56 

.     13-1 

99-31 
These  numbers  approach 

19AlS+4NS»+3CalS«+13Aq. 


•  From  Breviff,  in  Norway,  where  it  was  found.     Sec  Poggendorfi 
Annalou,  xxxiii.  112. 
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TABLE 

EThibiting  the  Specific  GravUs  ofMineraU. 

Spcciac  GraHO. 

NUBO. 

0-65 

Scheererite. 

0-9053— 1-233 

Elastic  bitumeD. 

0-983 

Mineral  tollow. 

1-46 

Highgste  resin. 

1.073—1-208 

Asphalt. 

1-081 

Amber. 

1-135 

Retinupboltnin. 

1-265 

Cherry  coaL 

1-269 

Caking  coaL 

1-272 

Cann«l  coal. 

149 

Splint  coal. 

1-3U 

]\Iountain  leather. 

1-349 

Hydrous  sulphate  of  Boda. 

1.4—1-75 

Anthracite, 

1-439 

Boracicacid. 

1-48 

Scarbroite. 

1-528 

Sal  ammoniac. 

1-55-1-597 

Mellateofalaminu. 

1-56 

Ammonia-alum. 

1-623 

Carbonate  of  soda. 

1-666 

1-7051 

Aluminite. 

1-708 

Scorilite. 

1-727—2-105 

Chloropal. 

1-740 

Borax. 

1751 

Sulphate  of  magnesia. 

1-753 

Potash-alum. 

1-787 

MuUicite. 

1-8— 2-1 

Lenzinite. 

1-852—1-889 

Allophane. 

1-88 

Soda-alnm. 

1-897 

Chloride  of  load. 

1-9 

Hydroboraeitc. 

1-928— 199 

fejluBsite. 

1-9SS 

Nitrate  of  potash. 

1-963 

Lehuntito. 

1-98 

Sesquicarbonate  of  soda. 

2 

Sulphate  of  ammonia. 

2 

Rhodalitc 

2-015—2-21 

Opal. 

2-033—2-071 

Sulphur. 

2-086 

Sulphate  of  zinc 

2KM 

Erinite. 

a-05* 

'  Hydrolite. 

AfPEKDIX. 

.Ac  Gt.-il,. 

NrniB. 

Nitrate  of  <i(>da. 

GibbBite. 

Antrimoltie. 

-2-333 

MeBoIite. 

Hydrous  torsilit^ate  of  magi 

-2-161 

Stilbite. 

.2-2303 

Natrolite. 

Bisilicate  of  copper. 

Levyine. 
Clutbalite. 

Glottalite. 

Pyrorthitf. 

-2-2 

Heulandite. 

Cobalt  ochre. 

Tewilicateoriime. 

Sulphate  of  copper. 

-2  27 

Scoleiito. 

Hartingtonite. 

Huraulitc. 

Silico-carboiinte  of  coppei'. 

202 

Plumbago. 

GhalUite. 

-2-337 

Wavellitc, 

Common  salt. 

Analcime. 

2-36966 

Thomson  ite. 

-2-378 

Sodalite. 

Hydrate  of  magnesia. 

2-32o7 

Hydrous  sulphate  nf  ll""> 

-2-359 

Apophyllite. 

-2-3(;04 

PitcLstone. 

Plinthite. 

Pearlstone. 

Nemalite. 

Dysclasite. 
Obsidian. 

-2-372 

1 

Davidsonite. 

Ittnerite. 

-2-581 

Felspar. 

-2-411 

Soapstone. 

Harmotome. 

Sulpliarseniato  of  iron. 

.?-48 

Pcialite. 

Comptonite. 

Brewster!  tc. 

i 

Icespar. 

Mountain  cork. 

' 

Kullcr's  earth. 
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Specific  Onvity. 

2-448 

2-457 

2-476 

2-484 

2-489 

2-49 

2-493 

2-5091 

2-525 

2-528 

2536— 2-730 

2-546—2-618 

2-5488 

2-558— 2-594» 

2-558 

2-567 

2-575— 2-594 

2-57- 2-582 

2-58 

2-58—2-732 

2-585—2-644 

2-595 

2-596 

2-5969—2-6643 

2-598—2-632 

2-6 

2-6 

2-606—2-608 

2-606 

2-608— 2-619 

2-612- 2-749 

2-612 

2-62—2-79 

2-62 

2-632 

2-6413—2-69 

2-648 

2-652 

2-656—2-762 

2-661 

2-688 

2-69 

2-69 

2-691- 2-75 

2-696—3-25 

2-697 

2-711 

2-72-2-9 

2-721 

2-73 


Namci. 

Monrenite. 

Lithomarge. 

Neurolite. 

Kaolin. 

Oxalate  of  iron. 

Leucite. 

Retinalite. 

Murchisonite. 

Kilpatrick  quarts. 

Vermiculite. 

Bisesquihydrous  aneniate  of  lime. 

EloBolite. 

Copper  mica. 

Tersilicate  of  magnesia. 

Tnesite. 

Pelokonite. 

Flint. 

Glassy  felspar. 

Sordawalite. 

Emerald. 

Basanite. 

Precious  serpentine. 

Picrosmine. 

lolite. 

Glauconite. 

Calcedony. 

Jasper. 

Pipestone. 

Leelite. 

Albite. 

Meconite  or  scapolite. 

Stellite. 

Fahlunite. 

Anhydrous  dicarbonate  of  copper. 

Anhydrous  fahlunite. 

Quartz. 

Gilbertite. 

Schiller  spar. 

Anorthite. 

Vivianite. 

Quatersilicate  of  alumina. 

Cauzeranite. 

Pectolite. 

Labradorite. 

Turquoise. 

Talc. 

Killinite. 

Glaucolite. 

Calcareous  spar. 

Anhydrous  sulphate  of  soda. 


APPENDIX. 

Sf^acOf^. 

Mod... 

8-73— 2-807 

GUuberite. 

Natillite. 

2-7517 

AlDDUbma. 

2-7576— 2-782 

Finite. 

2-76 

HoMits. 

2-772 

He»«ODil  Ulc 

2-785—2-895 

BiiilicMeoflime. 

2*788— 2-793 

Nwrit*. 

S-8 

Lurobit«. 

2-801 

8-801 

s/oMDrite. 

2-808 

Weiuite. 

2-808—2-95 

Carbonate  of  magDMia. 

2-815— 2B84 

2-823 

Chlorite. 

4.824—308 

Mica. 

fi-832 

Gie«wkite. 

2-8*8 

S-85 

Rapbilite. 

2-85—2-876 

Wollutonite. 

2-855 

Hydrous  bucboliite. 

2-8628 

HiiTomte. 

2-87 

foUtib-biailicate  of  BUigBetia. 

2-875 

Hyaloiiderite. 

2-6787 

2-882— 2-926 

Octabedral  arwmiate  of  copper. 

8-885 

Pbyllite. 

2-889 

2-895 

Agalmatolite. 

2-899—2-957 

8-9_2-953 

Pnhnite. 

8-9036 

Eadyalita. 

2-9076—3-098 

Eodate. 

2-011 

2-9166— 0-029 

Gebleoite. 

2-9l'3— 3'03«o 

Karpbolito. 

2-94-3-1558 

ADtbopbyllite. 

2-941 

Kirwaliite. 

2-9467 

Arragonitfc 

2-9  i8 

2-949 

Cryolite. 

2-957—3-2 

Ampbibolo. 

2-969 

Pbenskite. 

2-974 

Biborate  of  magneiia. 

2-98—3-3463 

3 

Gabronite. 

3 

Crichtonite. 

3 

3 

3— 3-1 14 

Ambli^nite. 
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S|»ccitic  (iravity. 

3—3-4 

3—3-1 

3014— 3-034 

3-001— 3-112 

3-024 

3-051 

3-057 

3-076 

3-080 

3-081 

3098 

3-0943—3191 

3-0989—3-235 

3-1 — 3-89 

3-104 

3118 

312 

3-12—3-25 

3-13 

3-137 

3154 

3-1636—3-41? 

3-166 

3175—3-73 

8-188 

3-193 

3-2 

3-2 

3-2014 

3-214 

3-221 

3-2307— 3-297 

3-231 

3-233—3-349 

3-2378 — 3-510 

3-27 

3-271 

3-288 

3-31245 

3-314 

3-32—3-32707 

3.338—3  385 

3-349—3-599 

3-369 

3-379- 3-434 

3-372 — *^-64 

3-389 

3-398 

3-4 

34—3-48 


NaiDGi. 

Chamoisite. 

Erlanite. 

Ferruginous  silicate  of  manganese. 

Ferro-carbonate  of  magnesia. 

Blue  spar. 

Zeuxite. 

Lazulite. 

Tourmalin. 

Ankerite. 

Pyrosmalite. 

Copper  schaum. 

Fluor  spar. 

Subsesquiphosphate  of  lime. 

Carbo-silicate  of  manganese. 

Humboldilite. 

Chondrodite. 

Uranite. 

Bustamite. 

Magnesite. 

Witbamite. 

Hedenbergite. 

Sillimanite. 

Helvine. 

Melanite. 

Spodumene. 

Bucbolzite. 

Norwegian  tremolite. 

Krokidolite. 

Commingtonite. 

Fibrolite. 

Xantbite. 

Wbite  augite. 

Polylite. 

Pyroxene. 

Sphene. 

Nepkeline. 

Axinite. 

Ortbite. 

Anhydrous  sesquibinoxide  of  manganese. 

Andaluzite. 

Zoisite. 

Hypersthene. 

Idocrase. 

Arfvedsonite. 

Hydrous  silicate  of  zinc. 

Grossularite. 

Diarseniate  of  copper. 

Achmite. 

Worthite. 

Sesquisulphide  of  arsenic 


)c  dnritr.  Sunt*. 

Hydrous  carbonate  of  Iron. 
3-46  Epidote. 

Sapphiriai<. 

Diaspore. 
3*562  Mangane8o-di|ihos|>hiiie  uf  iron 

Chrysolite. 

Yttroceriio. 

Ligurite. 
3-641  Topu. 

3-53  Pycnito. 

3-754  CbrysoberyL 

-55  Jeffersonit«. 

Spinell. 

Hetopisite. 

Diiunond. 

Ceylanite. 

Cmcite. 
3-598  HydrouB  curboimta  ut'  xiiic. 

Sesqiiigi]i4.'ate  of  inaiiganoBe. 

Carbonate  of  mangnnese. 

Hydrous  dipbospliate  of  oo|ipt>r 

Candite. 
J-675  Cyanite. 


Sulphide  vi  arsenic. 

Brown  carbonate  uf  aiiontiim. 

Calcareo- carbonate  of  barytet. 

VoU^ine. 

Staurotide. 

Ferruginous  arseoiet  of  bismutb. 

Stromaite. 

Carbono- phosphate  of  iron. 

Green  carbonate  of  strontian. 

Knebelite. 

Bicalcareo- carbonate  of  barytes. 

Carbonate  of  iron. 

Baryto-tluate  of  lime. 

Poly  add  pbite. 

Pyrope. 

Calcareo -sulphate  of  strontian. 

.Fun  ke  rite. 

Non-kirk  ite. 

Ilvnitc. 

AnatHso. 

Brown  nianganesian  garnet. 

IIydro-carbonat«  of  copper. 

Itaryto-cnlcit«. 

Coloplioiiite. 

Cronstcdtite. 


S|KdfieOim.itj. 

NWBH. 

3-921 

Baryto-nilpliate  of  fltrontian. 

8-922— 404 

Hydrom  peroxide  of  iron. 

3-935 

Anhydrons  silicate  of  sine 
Snlptanret  of  mannnete. 

3-95— 4-014 

3-9511 

Sapphire. 

3-9626 

Sulphate  of  itrontian. 

4-001 

Allanite. 

4-008 

Hydroui  dicarbonate  of  cOpper. 

4'043 

4-049 

Blende. 

4-078 

4-09— 4-6 

Red  antimony. 

4-141 

Sulphato.carbonate  of  baryte«. 

4-145 

PsiloQiclanite. 

4-1493—4-1795 

GadoliniK. 

4-159—4-16 

Copper  pyrites. 

4-18—4-249 

Titanile. 

4-1907 

Cali^areo-snlphate  of  barytes. 

4-192 

Acicular  oliveu  ore. 

4-2 

Sub-bisesqiiiphosphate  of  copper. 

4-206— 4-210 

Pyrochlore. 

4-215 

Stembergite. 

4-261 

Antomolite. 

4-209 

Prismatic  oliven  ore. 

4-283—4-831 

Varraoite. 

4-2985 

■4-8  2— 4-SS8 

Manganite. 

4-321 

Chromiron  ore. 

4-334— 4-442 

AnhydrODi  carbonate  of  imc 

4-35 

4-3611 

Oxide  of  biunnth. 

4-375 

TennautJte. 

4-375 

Dihydrous  peroxide  of  iron. 

4-427 

Titaniat*  of  iron. 

4-43 

Hexmuriate  of  copper. 

4-445 

Nigrin. 

Sofphate  of  barytM. 

4-472 

4-488—4-789 

4-491— 4-65 

Iierine. 

4-5 

Arseniet  of  copper. 

4-516—4-62 

4-551 

Dyaluite. 

4-6577 

Phosphate  of  yttria. 

4-569— 4-7385 

Bisulphide  of  molybdenum. 

4-63 

Thorite. 

4-631 
4-678—4-847 

Magnetic  pyrites. 
Radiated  pyrites. 

4-681 

Zircon. 

4-7 

Fluate  of  cerium. 

4-7£2 
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Ilmenite. 

Grey  copper  ore, 

Polymignite. 

Brannite. 

Biiulphuret  of  iron. 

Cerite. 

Pyrolutite. 

Vari^&ted  copper  01 

Frankliiiite. 

MBD^anesian  iron  or 

Magnetic  iroa  ore. 

Miarg«rite. 


Hydrous  sesqu'iHilicate  of  capper. 

Cupreous  sulphate  of  lead. 

Native  titanium. 

Zinkenite. 

Black  ytlrotanlalite. 

Plagionice. 

Red  zinc. 

Arseniet  of  manganese. 

Chloride  of  silver. 

Liffht  red  silver  ore. 

Seleniet  of  zinc. 

Jamesoiiite. 

Protoxide  of  antimony. 

Native  arsenic. 

Native  tellurium. 

Disulphuret  of  copper. 

Molybdate  of  lead. 

Graphic  ore  of  tellorium. 

Mclanochroite. 

Boumonite. 

Ferguson  ite. 

Dark  red  silver  ore. 

Yellow  yttrotantalite. 

Silicate  of  bismuth. 

Native  iron. 

TungaUte  of  lime. 

Red  oxide  of  copper. 

Chromate  of  lead. 

Trismolybdate  of  lead. 

Terarseniet  of  cobalt. 

Chloro- carbonate  of  load. 

Sulpho-antimonitfl  of  nickel. 

Needle  ore  of  bismuth. 

Arsenical  pyrites. 

Sulplio-arsenite  of  nickel. 

Polybasite. 

Sulphu-cnprite  of  silrer. 
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Specific  Gravity.  Namet. 

6*259— G-298  Sulphate  of  lead. 

6-269  Brittle  silver  glance. 

6-298  Sulpho-arsenite  of  cobalt 

6*3 6'5  Sulphato-tricarbonate  of  kad. 

6*4  Cupreous  snlphato-carbonate  of  lead. 

6*41  Arseniate  of  lead. 

6*465_6*48  Carbonate  of  lead. 

6'466  Binarseniate  of  cobalt. 

6*468  Pitch  ore  of  uranimn. 

6*482  Dichloride  of  mercury. 

6*549  Sulphuret  of  bismnth. 

6*55—6*945  Peroxide  of  tin. 

6*578 1—6*9 15  Phosphate  of  lead. 

6*663  Vanadiate  of  lead. 

6*7 1 3  Supersnlphuret  of  lead. 

6*72  Native  antimony. 

6*8 — 7  Sulphato-carbonate  of  lead. 

6*84  Nagyag  tellurium  ore. 

7*0 — 7*1  Dichloride  of  lead. 

7*087  Bitelluret  of  lead. 

7*155  Wolfram. 

7*187  Seleniet  of  lead. 

7*  1 96  Sulphuret  of  silver. 

7*228  Sesquiarseniate  of  iron. 

7-2366— 7*903  Columbite. 

7*3  Meteoric  iron. 

7*532—7*652  Sulphuret  of  lead. 

7*655  Arseniet  of  nickeL 

9*446  Antimoniet  of  silver. 

9-737  Native  bismnth. 

10-338  Native  silver. 

10-678  White  ore  of  tellnrinm. 

1 1*8— 1214  Native  palladium. 

12*666- 19-099       Native  gold. 

13*568  Native  mercury. 

13-755  Native  amalgam. 

17*332  Native  platinum. 

19*5  Native  iridium. 


Oflhc  Hardnen  ofm^erala.  ..eranged  arcordi 

uj  to  tht  rUgirv 

ofhardaest. 

Uirili. 

.  Plumbago 

1 

.  Hydrate  of  magnesia 

I 

.  Venetian  talc 

I 

.  Fuller's  earth 

1 

.  Vermiculite     . 

1 

.  Mnllicite 

1 

.  Red  antimony 

1—1-5 

.  Bisulphide  of  molybdenom 

1—1-5 

.  Bitelluret  of  lead 

1—1-5 

.  Sternbergite 

1—1-5 

.  Sulphuret  of  mercury 

I— 4-2S 

.  Copper  schaum 

1-25 

1-5 

.  SesqnUnlphide  of  argenk- 

1-5 

,  Pipestone 

1-5 

.  Chlorite 

1-5 

.  Dicliloride  of  mercary     . 

1-3 

.  Sal  ammoniac 

1-5—2 

.  Vivianite 

1-S— 2 

.  Diarscniate  of  cobalt 

1-5—2 

.  Graphic  ore  of  tellurium 

1-5—2 

.  Erinite 

1-75 

.  Hexagonal  talc 

1-75 

.  Nontronite 

i-75 

.  Anthracite 

S 

.  Asphalt 

2 

.  Common  salt 

2 

.  Scsquisulphide  of  antimuijy 

S 

.  Hydrous  sulphate  of  lime 

2 

.  Xanthite 

2 

.  Hydroboracite 

2 

,  Nomalite 

2 

3 

.  AUnuinite 

2 

.   A(^almatotite 

2 

.  Kirwanite 

2 

.  Scorilite 

2 

.  Copper  mica 

2 

.  Sulphate  of  maimesia 

2— 2-2J 

.  Amber 

2—2-5 

.  Native  tellurium      . 

a— 2-5 

.  Sesqnihydrous  arseniate  of  lim 

2—2-5 

J 
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43.  Pyrolusite       .         .         .         : 

44.  Hydrous  dicarbonate  of  sine    . 

45.  Sidpkate  of  zinc 

46.  Sulphato-carbonate  of  lead 

47.  Jamesonite      .... 

48.  Margerite        .... 

49.  Cryolite  .... 

50.  Finite     .         .  .         . 

51.  Sulphate  of  copper 
62.  Octahedral  arseniate  of  copper 

53.  Bitelluret  of  silver 

54.  Brittle  silver  glance 

55.  Dark  red  silver  ore 

56.  Light  red  silver  ore 

57.  Calcareo  phosphate  of  uranium 

58.  Highgate  resin 

59.  Native  sulphur 

60.  Wollastonite 

61.  Bisesquihydrous  arseniate  of  lime 

62.  Hydrous  anthophyllite     • 

63.  Tuesite  .... 

64.  Nepheline        .... 

65.  Karpholite       .... 

66.  Mica       .         .        •        •        • 

67.  Subsesquiarseniate  of  iron 

68.  Hydrous  disilicate  of  iron 

69.  Hydrous  silicate  of  iron 

70.  Varvasite        .... 

71.  Ferruginous  silicate  of  manganese 

72.  Hopeite  .... 

73.  Sulphate  tricarbonate  of  lead   • 

74.  Plagionite        .... 

75.  Muriate  of  copper   . 

76.  Variegated  copper  ore 

77.  Seleniet  of  silver     . 

78.  Polybasite       .... 

79.  Native  antimony 

80.  Protoxide  of  antimony     . 

81.  Glauberite        .... 

82.  Picrosmine      .  .         .         • 

83.  Cupreous  sulphate  carbonate  of  lead 

84.  Calcareo  sulphate  of  barytes     • 

85.  Baryto  sulphate  of  strontian     . 

86.  Calcareo  sulphate  of  strontian 

87.  Siliceous  sulphate  of  lime         • 

88.  Gibbsite  .... 

89.  Mellate  of  alumina 

90.  Gilbertite        .         .         •         . 

91.  Nacrite  .... 

92.  Potash  alum 


S— 2-5 

2—2-5 

2-25 

2-25 

2-25 

2-25 

2-25 

2-25 

2-25 

2-25 

2-25 

2-5 

2-5 

2-5 

2-5 

2-5 

2-5 

2*5 

2-5 

2-5 

2-5 

2-5 

2-5 

2-5 

2-5 

2-5 

2*5 

2-5 

2-5 

5-5 

2-5 

2-5 


2< 
2- 


2 

2-75 

2-75 

2-75 

2-75 

2-75 

2-75 

2-75 

2-75 

2-75 


.  Plintlute 

.  Pyrorthite 

•  CommiiigtonitR 

.  Sulphftte  of  lead       • 

.  Chromate  of  lead     ■ 

■  Alolybdate  of  lead   • 

•  C'hloro-carbonale  of  lead 
.  Ptiosphate  of  lesd    . 

.  Vanadiate  of  lead     . 

.  Arseniate  of  lead     . 

.  Sulplmret  of  biunnth 

.  Native  copper 

.  Disulphuret  of  copper 

.  Acitular  oliveii  ore 

.  Copper  pyrites 

.  Bournonite      . 

.  Grey  copper  ore 

.  Sulptiuret  of  silver 

.  Nativo  platinum      ,. 

.  Native  iridimn 

.  Aahydroiu  aolpbate  of  lii 

.  Calcareous  spar 

.  Hydroua  bucholaite 

.  AUophane 

.  QuaterHilicate  of  alomint 

.  Soda  alum 

.  Sulphuret  of  lead    • 

•  Supcrsulpbiiret  of  lead 
.  SeleuiHt  of  lead 

.  Tunfi^Ute  of  lead     . 

.  Cupreous  sulphate  of  lead 

.  Pelokoaite        . 

.  Prismatic  olive.,  ore 

.  Silico-carboniite  of  copper 

.  Tennantite 

.  Sulpbate  of  barytes 

.  Brown  carbonate  of  U 

.  Sulphate  of  strontiaD 

.  Newkirkite 

.  Zinckinite 

.  Bisilicate  of  lime 

.  Carbonate  of  iron     • 

.  Polyadelpbite 

.  Bihydrate  of  alumina 

.  Wavellite 

.  Stellite 

.  Huronite 

.  Hydrous  carbonate  of  iron 

.  Carbonate  of  lead     . 

.  Cupreous  sulphuret  of  tin 

.  Native  bi§mntli 


2-75 

2-75 

B-75 

2-75 

2-76 

2-75 

2-75 

2-75 

2-75 

2-75 

2-75 

2-75 

2-75 

2-75 

2-75 

2-7S 

2-7S— 3 

2-75— 3-25 


3—8-5 

8—8-5 

»— 3-5 

8—3-5 

S— 3>5 

8~* 

3— 1'6 

9-25 

8-^6 

3'S6 

8-26 

S-25 

S-96 

d-Sfi 

8-85 

S45 
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144.  Native  amalgam 

145.  Native  gold     . 

146.  Arseniet  of  antimony 

147.  Green  carbonate  of  strontian 

148.  Stromnite 

149.  Tersilicate  of  lime 

150.  Hedenbergite 

151.  Nephrite 

152.  Precious  serpentine 

153.  Alumstone 

154.  Bonsdorfite 

155.  Glottalite 

156.  Killinite 

157.  Lomonite 

158.  Clnthalite 
150.  Stilbite 

160.  Henlandite 

161.  Gieseckite 

162.  Chloropal 

163.  Carbonate  of  manganese 

164.  Hedyphan 

1 65.  Red  oxide  of  copper 

166.  Antimoniet  of  silver 

167.  Chloride  of  silver     . 

168.  Pitch  ore  of  uranium 

1 69.  Ferro-carbonate  of  lime 

170.  Tersilicate  of  magnesia 

171.  Calcareo-carbonate  of  magnesia 

172.  Scoroditc 

173.  Sulphuret  of  manganese 

1 74.  Carbonate  of  barytes 

175.  Arrag-onite 

176.  Raphilite 

177.  Schiller  spar 

178.  Retinalite 

179.  Plydrous  iolite 

180.  Antrimolite     . 

181.  Chabasite 

182.  Leliuntite 

183.  BlcMido 

184.  Diarseniate  of  copper 

185.  Sulphate  of  barytes  and  lime 

186.  Fluor  spar 

187.  Baryto-carbonate  of  lime 

188.  Butryolite 

189.  Levyine 

190.  Hydrolite 

191.  FJuatc  of  cerium 

192.  Anhydrous  silicate  of  iron 

193.  Arhmitc 

194.  Krokidolite      . 


a-23 

3-25 
I  3-5 
3-5 
3-5 
3-5 
3-5 
8-5 
3-5 
3-5 
3-5 
3-5 
3-5 
3-5 
3-5 
3-5 
3-5 
3*5 
3*5 
3-5 
3-5 
3-5 
3-5 
3-5 
3-3 
3 

3-5 
3 
3 
3 

3-75 
3-75 
8-75 
3-75 
8*75 
3-75 
3-75 
3-75 
8-73 
3-75 
8-75 


195. 
196. 
197. 
198. 
199. 
SOO. 
SOI. 
S03. 


212. 
213. 

214. 
215. 
SI  6. 
217. 

218. 


223. 
224. 
225. 


Red  zinc 

Hydrous  dipliospate  of  copper 

Hydroua  dicarbonate  of  copper 

Manganite 

Ferro- carbonate  of  magnetia 

Dysclasite        .         . 

Biburate  of  magneaift 

Anditlusite 

Mtitoiiite 

Brewsterite 

Hnrmutome 

Neurolite 

Ph«<<pliale  of  yttria 

Crkhtonite 

Hydrous  sesquibin oxide  of  manganese 

Anhydrous  dicarbonate  of  copper 

Hydro-carbonate  of  copper 

Native  silver 

Borosilicate  of  lime 

Carbonate  of  magnesia 

Cliondrodite 

Jeffer^onite 

Dysluite 

Na  trill  ito 

Cbiililite 

JJ alive  iron 

Di  hydro  as  peroxidi 

Arfvedsonite 

Pyrosmalite 

Voltzine 

Sexaluminate  of  lead 

Hydrous  peroxide  of  iron 

Hausmannite 

While  aogite 

Pyrcxen.         . 

Aniphibolti 

Hypersthene    . 

Thomsonite 

Arsenical  pyrites 

Hydrous  subbisesqui 


Hydro 

IJvaito     . 
.  Native  arsenic 
.   Subsesquiphosphat< 
.   Ligurite 
.    Prehnito 
.   Subsestqoiflnate  of  ceriuin 

Yttro  ceri 
.  Pyrochloi 
,   Wolfram 


ipbosphate  of  copper 
lubbisesquiarseniate  of  copper 


4-25 
4-25 
4-25 
4-25 
4-25 
4-S5 
4-25 
4-25 
4-25 
4-25 
4-25 
4-25 
4-25 
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4-5 
4-5 

4>5 

4.5 

4-5—5 

4-5— 5 

4-76 

4-75 

4-75 

4-75 

4-75 

4-75 

4-75 

4-75 

4-75-5 
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246.  Sulpho-arsenide  of  nickel 

247.  Anhydrous  carbonate  of  line 

248.  Anhydrous  silicate  of  zinc 

249.  Hydrous  silicate  of  zinc  . 

250.  Hydrous  sesquisilicate  of  copper 

251.  Harringtonite 

252.  Columbite 

253.  Needle  ore  of  bismuth 

254.  Sphene    . 

255.  Wagnerite 

256.  Anthophyllite 

257.  Laznlite 

258.  Sesqniarscniate  of  iron 

259.  Manganeso  diphosphate  of  iron 

260.  Titan iferous  iron  ore 

261.  Hyalosiderite 

262.  Black  yttrotantalite, 

263.  Ccrite     . 

264.  Chrome  iron  ore 

265.  Arseniet  of  nickel    . 

266.  Sulpho-antimonide  of  nickel 

267.  Sesqniarseniet  of  cobalt 

268.  Binarseniet  of  cobalt 

269.  Sulpho-arsenide  of  cobalt 

270.  Ferruginous  arseniet  of  bismuth 

271.  Sodalite 

272.  Phyllite 

273.  Fergusonite 

274.  Ilmeiiite 

275.  Magnetic  pyrites 

276.  Psilomelanite  . 

277.  Protoxide  of  titanium 

278.  Silicate  of  bismuth 

279.  Magnetic  iron  ore 

280.  Specular  iron  ore 

281.  Norwegian  tremoHte 

282.  Bucholzitc 

283.  Cyanite  . 

284.  Amblygouite 

285.  Idocraso 

286.  Anhydrous  scolezite 

287.  Murchisonite 

288.  Felspar 

289.  Glassy  felspar 

290.  Albito     . 

291.  Anorthitc 

292.  Labradorite 

293.  Klu'olite 

294.  Kpidote 

295.  Bytownite 

296.  Withamite 


5 
5 
5 
5 
5 


5-35 


5 
5-5 


5-5 

5-5 

5-5 

5-5 

5-5 

5-5 

5-5 

5-5 

5-5 

5-5 

5-75 

5-75 

5-75 

5-75 


6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 


Pearlatone 

6 

AUanite 

6 

Sillimanite      . 

6 

Eudyalite 
Franklinite      . 

6 

6 
6—6-5 

Brownito 

6— 6-5 

Zoisite     . 

6-25 

Leelite    . 

6-25 

Analcime 

6-25 

Silicate  of  manganei 
Sesqui silicate  of  mai 
TungBtate  of  lime 
DavidsoDite     . 

e 
ganeM 

6-25 
6-25 
6-S!5 
6-25 
6'5 
6-5 

Essonite 

6-5 

Geblenite 

fi-5 

Spodumene      . 
Petalite 

6-5 
6-5 

Pitchgtone 

6-5 

Obsidian 

6-5 

ZircOQ     . 

6-5 

Biaulphuret  of  iron 
Bmtamite 

6-5 
6-5 

Helrine 

6-5 

Peroxide  of  tin 

6-5 

Opal       . 
Culophonite     . 
riirqiioise 
Grossularite    . 

6-75 
6-75 
6-75 
G-75 

Melanite 

6-73 

Brown  manganese  g 
Stuurotide 

arnet 

6-75 
6-75 

Rrlanite 

6-25—7 

Tilnnic  acid     . 

6-5—7 

yuartz 
Kilpatrick  quartz 

[Chalcedony 
Basanite 

lolilo       . 

Leiicite 

Ittiiorite 

Axiiiite 

Niitallite 

Sanssurite 

Ortl.Ue 

Pclyniignite    . 

7? 

Manganesian  iron  0 
BisiLicate  of  niongai 
Rint 

■e 

7— 7-S5 
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348.  Sesquisilicate  of  lime 

349.  Automalite 

350.  Worthite 

351.  Fibrolite 

352.  Phenakite 

353.  Native  titanium 

354.  Pycnite 

355.  Pyrope 

356.  Euclase 

357.  Sapphirine 

358.  Emerald 

359.  Spinell 

360.  Candite 

361.  Topaz      . 

362.  Tourmaline 

363.  Gadolinite 

364.  Chrysoberyl 
365    Sapphire 
366.  Diamond 


7—7-5 

7-25 

7-25 

7-2o 

7-25 

7*5 

7-5 

7-5 

7-5 

7-75 

7-5^8 

8 

8 

8 

8 

8 

8-6 

9 

10 


ERKATA. 

Page  24,  line  5  from  bottom,  for  "  Anenioua  Ncid  fa'  read  "  Anenioiu 

Page  24,  line  4  from  bottom,  for  "  Anr-nic  acid  Ab"  read  ■'  Aiwiiic 

The  dot  in  the  table  of  aymboli  di-tiolps  t)ie  odd  containing  the  muM 
oxygen,  while  the  line  (At)  denoirs  the  acid  coot&iiilrig  l«ait  oifj^a 
united  to  the  lame  baae. 

Pi^27,lJne  15.  for  "  CalS+l^UrS"  road  ■' 4jCBlS+l(t8.- 
Page  28,  line  1 1  from  bottom,  for  "  Demoljlc"  read  "  Nemaliie." 
Page  30,  line  2  from  bottom,  for  "  Trollite"  read  "  Wciautc" 
P^e  40,  line  9,  for  "  Nagyig  of  [ellurium  ore"  read  "  Nagj-ng  leltuiiuui 

Page  125,  bottom  line,  for  "  13*21"  read  "3'3I1.' 

Page  210,  delete  the  linea  9,  10,  U. 

Page  333.  line  7.  for  "  Boi  d'Actic:"  read  "  Bow  d'Anlic." 

Page  452,  bottom  line,  for  "  Fonvcroy"  rend  "  Foutctoj." 

Pago  483,  line  4  from  bottom,  fur  "  chromium  ore"  md  "chiomirou 


END  OF  VOM'ML  t'lllST. 
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